. .TENT COOPERATION TREa. I' 



EO/US 
PCT/JPOO/00247 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
{PCT Rule 61.2) 


To: 

Mssisiani uornmissioner tor raients 
United States Patent and Tradennark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Dste of mailing: 

27 July 2000 (27.07.00) 




International application No.: 

PCT/JPOO/00247 


Applicant's or agenfs file reference: 
1178 


International filing date: 

20 January 2000 (20.01.00) 


Priority date: 

20 January 1999 (20.01.99) 


Applica nt: 

YAMAGUCHI, Hiroyuki et al 



1 . The designated Office is hereby notified of its election made: 

I X I in the demand filed with the International preliminary Examining Authority on: 

20 January 2000 (20.01.00) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

I I was not 

made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WtPO 


Authorized officer: 


34, chemin des Colombettes 




1211 Geneva 20, Switzerland 


J. Zahra 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1 992) 341 8745 

/ 



PCX 


International Application No. 


REQUEST 


International Filing Date 


The undersigned requests that the present 

intemntionai application be processed 
according to the Patent Cooperation Treaty. 


Name of receiving Office and "PCT International Application" 




Applicant's or agent's file reference 

(if desired) (12 characters maximum) 1178 



Box No. I TITLE OF INVENTION 

PROTEASOME INHIBITORS 



Box No. II APPLICANT 



Name and address: (Family name followed hv given name; for a legal entity, fidl official 
desi^ation. The address must include postaf zode and name of country. The coimtry of the 
address indicated in this Box is the applicant 's State (that is, country) of residetice if no State 
of residence is itidicated below.) 

KYOWA HAKKO KOGYO CO,, LTD. 

6-1, Ohtemachi 1-chome, Chiyoda-ku, Tokyo 
100-8185 Japan 


1 1 This person is also inventor. 


Telephone No. 

03-3282-0036 


Facsimile No. 

03-3282-1527 


Teleprinter No. 


State (that is, coimtry) of nationality: 

JP 


State (that is, country) of residence: 

JP 



This person is applicant 
for the purposes of: 



j j all designated 



Slates 



□ all designated States exce}}t 
the United States of America 



□ the United States 
of America only 



□ the Slates indicated in 
the Supplemental Box 



Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR{S) 



Name and address: (Family name followed by given name; for a legal entity, full official 
desolation. Tlie address must include postaVcode and name of coimtry. Tlie coimtry of the 
address indicated in this Box is the applicant 's State (that is, coimtry) of residence if no State 
of residence is indicated below.) 

YAMAGUCHI Hiroyuki 

c/o Tokyo Research Laboratories 

KYOWA HAKKO KOGYO CO . , LTD . 

6-6, Asahi-machi 3-chome, Machida-shi 

Tokyo 194-8533 Japan 


This person is: 

I 1 applicant only 

1 1 applicant and inventor 

1 1 inventor only {2fthis check-box 
is marked, do fWtfiU in behwj 


state (tliat is, country) of nationality: 

JP 


State (that is, coimtry) of residence: 

JP 



This person is applicant 
for the purposes of: 



□ all designated 



I States 



□ all designated States excei>t 
the United States of America 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



I I Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



I I agent [ | common representative 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation The address must include postal code and name of country.) 



Telephone No. 



Facsimile No. 



Teleprinter No. 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent 



Form PCT/RO/101 (first sheet) (July 1998; reprint July 1999) 



See Notes to the request form 



Sheet No. 



Continuation of Box No. Ill FURTWr APPLICANT(S) AND/OR (FURTHER) IN^^PrOR(S) 


If none of the following sub-boxes is used, this sheet should not be included in the request 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the appticani 's State (Oiat is, country) of residence if no State 
of residence is iitdicated below.) 

ASAI Akira 

c/o Tokyo Research Laboratories 
KYOWA HAKKO KOGYO CO . , LTD • 
6-6, Asahi-machi 3-chome, Machida-shi 
Tokyo 194-8533 Japan 


This person is: 

j 1 applicant only 

1 [ applicant and inventor 

j 1 inventor only (If dtis check-box 
^■"^ is marked, do not JUl in below.) 


state (that is, country) of nationality: 

JP 


State (that is, country) of residence: 

JP 


This person is applicant j 1 all designated 1 1 all designated States except | 1 the United Slates |~1 the States indicated in 

for the purposes of: [ 1 States | | the United States of America 1 ! of America only | | the Supplemental Box 


Name and address: (Family name followed by given name: for a legal entity, fidl official 
designation. The address must mcfude postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

MIZUKAMI Tamio 

c/o Head Office 

KYOWA HAKKO KOGYO CO., LTD. 

6 - 1 , Ohtemachi 1 -chome , Chiyoda-ku 

Tokyo 100-8185 Japan 


This person is: 

1 1 applicant only 

1 1 applicant and inventor 

1 I inventor only (If diis check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 

JP 


State (diat is, country) of residence: 

JP 


This person is applicant i i all designated | | all designated States except 1 1 the United States I 1 the States indicated in 

for the purposes of: I I States | | the United Slates of America | | of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, fill official 
designation. The address tnust include postal code and name of country. The "country of die 
address indicated in this Box is the applicant 's State (that is, country) cf residence if no State 
of residence is indicated below.) 

YAMASHITA Yoshinori 

c/o Tokyo Research Laboratories 

KYOWA HAKKO KOGYO CO . , LTD . 

6-6, Asahi-machi 3-chome, Machida-shi 

Tokyo 194-8533 Japan 


This person is: 

[ I applicant only 

1 [ applicant and inventor 

1 1 inventor only (If diis check-box 
' ' is marked, do not fill in below.) 


State (that is, country) of nationality: 

JP 


State (iJiat is, country) of residence: 

JP 


This person is applicant l l all designated 1 1 all designated States except 1 1 the United States i 1 the States indicated in 

for the purposes of: I I States | | the United States of America | | of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entitv.full official 
desijgnation. Tlie address must include postal'code and name of country. The country of die 
address indicated in this Box is die applicant 's State (that is, country) of residefice if no State 
of residence is indicated below.) 

AKINAGA Shiro 

c/o Pharmaceutical Research Institute 
KYOWA HAKKO KOGYO CO., LTD. 
1188, Shimotogari, Nagaizumi-cho 
Sunto-gun, Shizuoka 411-8731 Japan 


This person is: 

1 1 applicant only 

1 1 applicant and inventor 

1 1 inventor only (1/ diis check-box 
is marked, do not fill in below.) 


state (djat is, country) of nationality: 

JP 


State (tiiat is, country) of residence: 

JP 


This person is applicant | l all designated 1 1 all designated States except 1 1 the United States 1 1 the States indicated in 

for the purposes of: 1 1 Slates 1 1 the United States of America | | of America only | | the Supplemental Box 


1 ) Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/101 (continuation sheet) (July 1998; reprint July 1999) See Notes to die request form 



Sheet No. 



Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) IN 



OR(S) 



If none of the following sub-boxes is used, this sheet should not be incbided in the request 



Name and address: (Family name followed by given name; for a legal entity, fall official 
desigftation. The address must include postal c<xie trnd name of country. Tlie coimtry of the 
address i^idicated in this Box is the appticani 's State (that is, coimtry) of residefjce if no State 
of residence is indicated below.) 

IKEDA Shun-ichi 

c/o Sakai Research Laboratories 
KYOWA HAKKO KOGYO CO., LTD. 
1-53, Takasu-cho 1-chome, Sakai -shi 
Osaka 590-0003 Japan 


This person is: 

1 1 appucani oniy 

1 1 applicant and inventor 

1 1 inventor only (If diis check-box 
is mari^, do not fill in below.) 


state (that is, country) of nationality: 

JP 


State (that is, country) of residence: 

JP 



This person is applicant 
for the purposes of: 



j j all designated 



States 



□ all designated States except 
the United States of America 



nthe United Stales 
of America only 



□ the States indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal etitiiy,fall official 
designation. The address must include postal code and name of country. The 'country of the 
address indicated in this Box is tlie applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

KANDA Yutaka 

c/o Pharmaceutical Research Institute 
KYOWA HAKKO KOGYO CO., LTD. 
1188, Shimotogari , Nagaizumi-cho 
Sunto-gun, Shizuoka 411-8731 Japan 



This person is: 

I I applicant only 

I [ applicant and inventor 

I I inventor only (Jf this check-box 
is marked, do not fill m below.) 



State (tJiat is, country) of nationality: 

JP 


State (tliat is, 


country) of residence: 


JP 




This person is applicant i 1 all designated 

for the purposes of: I I States 


1 1 all designated States except 
1 1 the United States of America 


1 1 the United States 

1 1 of America only 


□ 


the States indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, fiill official 
desisjtiation, Tlie address must include postal code and name of country. The 'country of die 
address indicated in this Box is the applicant 's State (that is, country) oj residence if no State 
of residence is bidicated below.) 



This person is: 

I I applicant only 

I I applicant and inventor 

j I inventor only (If this check-box 
' ' is marked, do not fill in below.) 



State (tliat is, country) of nationality: 



State (that is, country) of residence: 



This person is applicant 
for the purposes of: 



j j all designated 



States 



□ all designated States excefjt 
the United States of America 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, fiill official 
desijgnation. Tlie address must include postal'code and name of counSy. Tlie coimtry of the 
address indicated in this Box is the applicant *s State (that is, country) of residence if no State 
of residence is indicated below.) 



This person is: 

I I applicant only 

I I applicant and inventor 

I I inventor only (If this check-box 
is marked, do not fill in below.) 



State (tJiat is, country) of nationality: 



State (that is, country) of residence: 



This person is applicant 
for the purposes of: 



□ all designated | I all designated Stales except 
States I I the United Slates of America 



□ the United StaUs 
of America only 



□ the States indicated in 
the Supplemental Box 



I I Further applicants and/or (further) inventors are indicated on another continuation sheet 



Form PCT/RO/lOl (conUnuation sheet) (July 1998; reprint July 1999) 



See Notes to the request form 



Box No.V 



DESIGNATION OF 



Sheet No. ...4. 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 



El 



AP 



EA 



Ei EP 



ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland, 
UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

Eurasian Patent; AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, I E Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 
El OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central AfHcan Republic, CG Congo, CI Cote d'lvoire. CM Cameroon, 
GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and 
any other State which is a member State of OAPI and a Contracting State of the PCT (tfolherkmd of protection or treatment 

desired^ spec^ an dotted line) 

National Patent other land €jf protection or treatment desired, specific on dotted line): 



ELI 


A 17 


ELI 




ELI 


AIVl 


ELI 


A T 


ELI 


A f T 

AU 


12J 


A 7 


ED 


1> A. 

ISA 


en 

ELl 


IS IS 


rrx 
tu 


ISlx 




tSK 


ILI 


RV 
tSl 


ELI 


l-A 


tLJ 


^ti ' 


in 


1^ 


fn 












El 


DK 


m 


EE 


□ 


ES 


□ 


FI 


Irk 1 


GB 


E] 


GD 


E] 


GE 


m 


GH 




GM 


m 


HR 


m 


HU 


m 


ID 


E] 


IL 


H 


IN 


□ 


IS 




JP 


m 


KE 


m 


KG 


□ 


KP 




KR 


□ 


KZ 




LC 




LK 



United Arab Emirates 

Albania 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 

ind LI Switzerland and Liechtenstein 

China 

Cuba 

Czech Republic 

Germany 

Denmark '. 

Estonia 

Spain 

Finland 

United Kingdom 
Grenada 

Georgia 

Ghana 



Croatia 

Hungary 

Indonesia 

Israel 

India 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



□ LR Liberia 

0 LS Lesotho 

□ LT Lithuania 
S LU Luxembourg 
0 LV Latvia 

El MD Republic of Moldova 

H MG Madagascar 

Q MK The former Yugoslav Republic of Macedonia 

ETI MN Mongolia 

E] MW Malawi 

□ MX Mexico 

g] NO Norway 

g] NZ New Zealand 

H PL Poland 

H PT Portugal 

Q RO Romania 

S RU Russian Federation 

H SD Sudan 

Q SE Sweden 

S SG Singapore 

E] SI Slovenia 

□ SK Slovakia 

g] SL Sierra Leone 

Q TJ Tajikistan 

g] TM Turkmenistan 

B TR Turkey 

13 TT Trinidad and Tobago 

[3 UA Ukraine 

13 UG Uganda 

□ US United States of America 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 



□ UZ Uzbekistan 

£] VN Viet Nam 

Ca YU Yugoslavia 

□ ZA South Africa 

H ZW Zimbabwe 

Check-boxes reserved for designating States which have 
become party to the PCT after issuance of this sheet: 

CR Costa .Rica 0 MA Morocco 

DM Bominica ^ TZ- Tanzania 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation{s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expi ration of that time limit. {Cottfirmaiioft of a designation consists of the filing of a notice specifybig that designatiort and the payment of 
6ie designation and confirmation fees, Confirmatiotr must reach tixe receivifig Office widibt die IS-montJt time limit ) 



Form PCT/RO/101 (second sheet) (July 1999) 



See Notes to the request form 



V 



Box No, VI PRIORITY CLAIM 



Sheet No. 



.5.. 



I I Further priority claii^^Pe indicated in the Supplemental Box. 



Filing date 
of earlier application 
(day/monMyear) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


item (1) 

20.01.99 


Patent &nr>1 i rati nr 
NO. 12391/99 


jp 






item (2) 

08.10.99 


Patent j^opLLcation 
No. 288539/99 


jp 






item (3) 











(1), (2) 



I I The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. J 0(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Seatx:hing Authority (ISA) 

(if tM'o or more international Searchtne Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used) : 



ISA/ 



JP 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VHI CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 



request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



5 

101 

6 

1 
0 



Total number of sheets : 113 



This intemational application is accompanied by the item(s) marked below: 



ID 


2. 


□ 


3. 


□ 


4. 


□ 


5. 


□ 


6. 


□ 


7. 


□ 


8. 


□ 


9. 


□ 



Figure of the drawings which 
should accompany the abstract: 


Language of filing of the 

intemational application: Japanese 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Nes^ to each signature, indicate tfie name cf tlie person signing and the capacity in which the peison signs (if such capacity is not obvious fix>m reading the request), 

KYOWA HAKKO KOGYO CO., LTD. MIZUKAMI Tamio 



YAMAGUCHI Hiroyiiki 
ASAI Akira 



YAMASHITA Yoshinori 



AKINAGA Shiro 



IKEDA Shun-ichi 



KANDA Yutaka 



For receiving Office use only 



1 . Date of actual receipt of the purported 
international application: 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



4. Date of timely receipt of the required 
corrections under PCT Article 11 (2): 



5. Intemational Searching Authority # 
(if two or more arc competent): A / ^ " 



6. I I Transmittal of search copy delayed 
I — I until search fee is paid. 



2. Drawings: 
I I received: 

I I not received: 



For International Bureau use only . 



Date of receipt of the record copy 
by the International Bureau: 



Form PCT/RO/101 (last sheet) (July 1998; reprint July 1999) 



See Notes to tlie request form 



PA^T COOPERATION TREAl 



PCT/J POO/00247 



From the INTERNATIONAL BUREAU 




PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 



(PCT Rule 24.2(a)) 



To: 



KYOWA HAKKO KOGYO CO., LTD. 

6-1, Ohtemachi 1-chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



Date of mailing (day/month/year) 

11 February 2000(11.02.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
1178 


International application No. 
PCT/J POO/00247 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

KYOWA HAKKO KOGYO CO., LTD. (for all designated States except US) 

YAMAGUCHI, Hiroyuki et al (for US) 
International filing date 20 January 2000 (20.01 .00) 

Priority date(s) claimed : 20 January 1 999 (20.01 .99) 

08 October 1999 (08.10.99) 



Date of receipt of the record copy 
by the International Bureau 

List of designated Offices 



04 February 2000 (04.02.00) 



AP :GH,GM,KE,LS,MW,SD,SUSZ,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

BP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IEJT,LU,MaNUPT,SE 
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,MUMR,NE,SN,TD,TG 

National :AE,AUAM,AT,AU,AZ,BA,BB,BG,BR,BY,CA,CH,CN,CR,CU,CZ,DE,DK,DM,EE,ES,FI,GB, 
GD,GE,GH,GM,HR,HUJDJLJNJS,JP,KE,KG,KR,KZ^aLK^R^S,LT,LU,LV,MA,MD,MG,MK,MN, 
MW,MX,NO,NZ,PL,PT,RO,RU,SD,SE,SG,SI,SK,SUTJJMJR,TT,TZ,UA,UG,US,UZ,VN,YU,ZA,ZW 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should imnnediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information cx)ntained in the Annex, relating to: 



X 



X 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 





The International Bureau f WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22)740.14.35 


Authorized officer: y 

Susunnu ^^xsho/yi ^ 
Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



003142643 




F^^feNT COOPERATION TREA 



PCT/J POO/00247 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 41 1) 



Date of mailing (day/month/year) 
24 March 2000 (24.03.00) 



Applicant's or agent's file reference 
1178 



International application No. 
PCT/J POO/00247 



To: 



KYOWA HAKKO KOGYO CO., LTD. 

6-1, Ohtennachi 1-chome 

Chiyoda-ku 

Tokyo 100-8185 

JAPON 



IMPORTANT NOTIFICATION 



International filing date {day/mo nth/year) 

20 January 2000 (20.01.00) 



International publication date (day/month/year) 

Not yet published 



Priority date (day/month/year) 

20 January 1999 (20.01.99) 



Applicant 

KYOWA HAKKO KOGYO CO., LTD, et al 



1. 



2. 



3. 



The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
Internationai Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

An asterisk*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 1 7.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 

Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 

provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 

upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 

circumstances. 



Priority date 

20Janu 1999 (20.01.99) 
08 Octo 1999 (08.10.99) 



Priority application No. 

11/12391 
11/288539 



Country or regional Office 
or PCT receiving Office 

JP 
JP 



Date of receipt 
of priority document 

10 Marc 2000(10.03.00) 
10 Marc 2000 (10.03.00) 



The International Bureau of WlPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

TaVebAkremi (f 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/304 (July 1998) 



003189370 



NT COOPERATION TRE/i^ 

From the INTERNATIONAL BUREAU 
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KYOWA HAKKO KOGYO CO., LTD. et al 



1. Notice is hereby given that the International Bureau has connmunicated. as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 
AU,JP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

The following designated Offices have waived the requirement for such a communication at this time: 

AE,AL,AM,AP,AT,A2,BA,BB,BG,BR,BY,CA,CH,CN,CR,CU,CZ,DE,DK,DM,EA,EE,EP,ES,FI,GB,GD, 
GE,GH,GM,HR,HUJDJLJNJS,KE,KG,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MG,MK,MN,MW 
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The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
27 July 2000 (27.07.00) under No. WO 00/43000 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54,2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examming Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP,AT,AU,CA,CH,CN,CZ,FI,NO,NZ,PL,RO,RU,SK,US 
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will receive copies of that translation from the International Bureau only upon their request: 

AP,EA,AE,AL,AM,AZ,BA,BB,BG,BR,BY,CR,CU,DE,DK,DM,EE,ES,GB,GD,GE,GH,GM,HR,HU,ID,IL, 

IN,IS,JP,KE,KG,KR,KZ,LC,LK,LR,L3,LT,LU,LV,iViA,MD,MG,MK,MN,iViV\/,rviX,PT,SD,SE,SG,Si,SL, 

TJ,TM,TR,TT,TZ,UA,UG,UZ,VN,YU,ZA,ZW,OA 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 
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furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office c ncerned (Rul 74.1). See Volume II of the PCT Applicant's Guide for further details. 
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□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages ^ 

pages 



□ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the intemational application was filed, unless otherwise indicated under this item. , 
These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of intemational search (under Rule 23.1(b)). 

I I the language of publication of the intemational application (under Rule 48.3(b)). 

I I the language of the translation fumished for the purposes of intemational preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the intemational 
preliminary examination was carried out on the basis of the sequence listing: 



3. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



contained in the intemational application in written form. 

filed together with the intemational application in computer readable form. 

fumished subsequently to this Authority in written form. 

fumished subsequently to this Authority in computer readable form. 

The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been fumished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been fumished. 

The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



I — I This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

I I the entire international application. 

[XI claims Nos. 23.24 



because: 



the said international application, or the said claims Nos. , 23.24 



relate to the following subject matter which does not require an international preliminary examination (specify): 
Relate to a method for treatment of the human body by therapy. (PCX Article 34(4)(a)(i) and Rule 
67.1(iv)) 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. . 
are so unclear that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported 
by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. 23.24 , 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 

I I the written form has not been furnished or does not comply with the standard. 

I I the computer readable form has not been furnished or does not comply with the standard. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (I A) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1,2,4,6-10,12-32 



3,5,11 



1,2,4,6-10,12-22 



3,5,11 



1-22 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1: Isolation and Synthesis of an a-Malamic Acid Derivative from Justicia ghiesbreghtiana, 
(Lotfy D. Ismail et ah), Journal of Natural Products, 1998, Vol. 61, No. 9, pages 1 174-1 176 
Document 2: On the Reaction of (S)-Trifluoroacetoxysuccinic Anhydride with Amines to Produce 
Hydroxysuccinamic (Malamic) Acid Derivatives, (P. Lorenz et al.). Journal flir praktische Chemie 
Chemiker-Zeitung, 1998, Vol. 340, No. 8, pages 733-737 

Document 3: JP, 4-21661, A (Kanegafuchi Chem. Ind., Co., Ltd.), 24 January, 1992 (24.01.92) 
Document 4: Synthesis and Polymerization of Benzyl(3R,4R)-3-Methylmalolactonate Via Enzymatic 
Preparation of the Chiral Precursor, (M. Bear et al.), Chirality, 1998, Vol. 10, No. 8, pages 727-733 

Document 1 [page 1 174, right column, '1'] discloses compounds included in claims 3 and 5. 
Document 2 [page 735, Scheme 1, '4a, b, d, e'] discloses compounds included in claims 3 and 5. 
Document 3 [claim 1] discloses compounds included in claims 3 and 5. 

Moreover, document 4 [page 731, Scheme 3, '(3R,4R)-7'] discloses compounds included in claim 11. 
The inventions of claims 3, 5 and 11 are thus considered neither to be novel nor to involve an 
inventive step. 
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VERIFICATION OF A TRANSLATION 

I, the below named translator, hereby declare that: 

My name and 'post office address are as stated below: 

That I am knowledgeable in the English language and in the 
language in which the below identified international application was 
filed, and that I believe the English translation of the 

international application No. PCT/ JPQQ /Q0247 is a true 

and complete translation of the above identified international 
application as filed. 

I hereby declare that all statements made herein of my ov>/n 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

Date: july 13, 2001 

Full name of the translator Akiko maruyama 



Signature of the translator 




Post Office Address c/o KYQWA HAKKO KOGYO CO., LTD. 
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International filing date {day/month/year) 
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Applicant 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
' — ' amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets- 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the intemationai application 
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Date of submission of the demand 

20 January 2000 (20.01.00) 


Date of completion of this report 

11 August 2000 (11.08.2000) 


Name and mailing address of the IPEA/iP 
Facsimile No. 


Authorized officer 
Telephone No. 
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ional application No. 

PCT/JPOO/00247 



I. Basis of the report 



4. 



1. With regard to the elements of the international application:* 
the international application as originally filed 

I I the description: 

pages 

pages 

pages 

I I the claims: 

pages 

pages 

pages 

pages 

I I the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



, as originally filed 



, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the intemational application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation fumished for the purposes of intemational search (under Rule 23.1(b)). 

□ 

the language of publication of the intemational application (under Rule 48.3(b)). 

the language of the translation fumished for the purposes of intemational preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the intemational 
preliminary examination was carried out on the basis of the sequence listing: 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



contained in the intemational application in written form. 

filed together with the intemational application in computer readable form. 

fiimished subsequently to this Authority in written form. 

fumished subsequently to this Authority in computer readable form. 

The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been fumished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been fumished. 

The amendments have resulted in the cancellation of: 

the description, pages 

I I the claims, Nos. 

the drawings, sheets/fig 



5 I I This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
— ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)),** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70 A7). 

^* Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1. The questions whether the claimed invention appears to be noveL to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

I I the entire international application. 

claims Nos. 23,24 

because: 

'k7\ the said international application, or the said claims Nos. 23,24 ^ — ^ 

^ relate to the following subject matter which does not require an international preliminary examination (specify): 

Relate to a method for treatment of the human body by therapy. (PCT Article 34(4)(a)(i) and Rule 
67.1(iv)) 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 



I — I the claims, or said claims Nos. are so inadequately supported 

I I by the description that no meaningful opinion could be formed. 
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Isolation and Synthesis of an a-Malamic Acid Derivative from 
Ju^ticiti ghiesbreghtiana 



Lotfy D. Isinail,T Peter Lorenz,' and,. Frank R. .StenQitz*** 

Department of PharmacosnA*^, AIiAzhar Nasr Ciiy, Cairoj Egypt, and Department of Chemistry, 

Colorado State University, Fort'CoUina, Colorado 80523-2872 

Received April 27, 1998 

A polar extract of leaves of Justicia ghiesbreghtiana yielded iV^2-hydroxy-4,5-dimethoxyphenyl)* 
(^-a-malainic acid, 1. Incomplete spectral analysis yielded a hypothetical structure, which 
was" then proven by total synthesis. Coupling of the trifluoroacetate of malic anhydride 
(trifluoroacetoxy&uccinic anhydride) with an arylamine provided the key to regiospecific 
preparation of the a- rather than ^-malamic acids. 



S veral specimens of an Acanthaceous plant labeled 
Justicia ghiesbreghtiana Lem.» of prestimed Mexican 
origin, are found worldwide in botanical or horticultural 
gardens, but the connection between these specimens 
and collection data is obscure. The name Justicia 
ghiesbregtiana was originally published in 1847^ by 
Lemaire, who stated that the specimen he saw was 
''introduced from Mexico by the naturalist M. Ghies- 
bregt". The collector was, more propeziy, August Ghies- 
breght, and the name has therefore been preserved as 
J. ghiesbreghtiana. It was not mentioned in the most 
rec nt comprehensive treatment of Justicia, although 
not all of the some 600 species of Justicia are discussed 
therein,^ J. ghiesbreghtiana is sometimes treated (par- 
ticularly in the botanical garden literature] as synony- 
mous with the better known Mexican species J. spici- 
gera Schlechtend., which has been used as a medicinal 
herb in Mexico^ and cultivated at& such in Texas/ J. 
spicigera is said to be used as a stimulant^ to treat 
scabies and various gastrointestinal disorders such as 
dysentery, and as a source of blue dye.^~^ Chemical 
investigations of J, spicigera reported the presence of 
the ilavanoid kaempferitrin,^ ^-sitosterol glucoside, 
cTyptoxwtbin, alantoin, and a blacky resinous dye.^ We 
report here isolation of a novel malamic add derivative 
from a Cairo» Egypt, botanical garden specimen of g7. 
ghiesbreghtiana. 

A water-soluble fraction remaining after removal of 
nonpolar materials and extensive coliunn chromatog- 
raphy yielded a pure (TLC, NMR), gumnxy compoxind, 
C12H1SNO7 by HEMS. The and NMR spectra 
acc unted for the presence of two carbonyls, two meth- 
oxy groups on a tetrasubstituted benzene, one methyl- 
ene, and one methine to which an oxygen was attached. 
Two IH singlets at 6 6.50 and 6.d4 suggested that the 
benzene ring was 1,2,4,5-substituted. A base peak of 
m/z 154 in the HEMS was due to a CrHsNOa fragment, 
while a peak of second intensity at m/z. 169 was 
established as CgHiiNOa. These formulas suggested 
that the aromatic portion of the unknown was substi- 
tuted with two methoxy, one hydros^, and one — NHE 

* To wham cairespandeiicB ahou]d bd addrasseil Tel.: (970) 491* 
515B. Fox: (S70) 491-5610, E^-roail: fir&lab@riamar.oolostat6.ddu. 

^ AJ-A2har University. 

* Colorado State University. 



group. The ^^C NMR resonances seemed best to fit a 
2-hydjroxy-4,5-dimethoxyaniline derivative ^ although a 
2,5-dimethoxy-4-hydroxyaniline could not be absolutely 
ruled out. Cleavage at the N— R bond in the mass 
spectral fragmentation with concomitant reaxrangment 
of one H from the side chain would yield the m/z 169 
ion. Decoupling of the *H NMR spectrum, along with 
the chemical shifts of the methine and methylene 
protons^ suggested the presence of a -CO— CH(OH)— 
CH2— CO— moiety attached at one irarbonyl to the 
aniline NH. The IR spectrum showed a complex series 
of absorptions in the 1550—1650 cm~^ region, suggesting 
amide, carboxyl, and/or carboxylate functionalities. The 
data to this point were interpreted as best being 
consistent with either structure 1 or 2 for the unknown, 
where the absolute stereochemistry at the side chain 
OH was that expected if it were derived from L-malic 
add. Compoimds 1 and 2 are a- and ^-malamic acids, 
respectively. 

During the co\irse of obtaining the spectral data and 
allowing the unknown to stand in solution, the aromatic 
proton resonances eventually disappeared and were 
replaced by singlet resonances at 6 5.45 and 6.65, with 
the remainder of the spectrum not greatly changed. MS 
of the product showed the loss of two hydrogens from 
the original formulation and suggested transformation 
of the unknown into an acyl quinone-imine structure 
3.° This transformation led to decomposition, and more 
detailed spectral studies were not possible. 




At this point, several a- and ^malamic acids analo- 
gous to structures 1 and 2 were synthesized in an 
attempt to discover unique spectral data for each that 
would allow assignment of either regi chemistry to the 
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unknown. The results were not unequivocal and will 
be reported elsewhere, but they suggested that the 
cr-malamide regiachemiBtry was the proper one for the 
unknown. A total synthesis of 1 was therefore under- 
taken (Scheme 1). The key to the regiospecific synthesis 
was coupling of the amine 5 with {S)-trifluoroacetoxy- 
succinic anhydride.^ ^ The final product acid had NMR 
spectra very similar to, but not identical with, those of 
the originally isolated unknown. The NMR spectral 
data and optical rotation became essentially identical 
when the synthetic product was converted to the am- 
monium salt, thus indicating that the original isolation 
had resulted in isolation of 1 as a salt. Both the isolated 
and synthetic 1 were originally obtained as almost 
colorless or with a faint pinkish or purplish cast, but 
upon obtaining spectra, or even storage in the refrigera- 
tor, they became a darker blue-purple^ 

Justicia species, particularly some used as medicinal 
herbs, often contain lignans, but we were unable to 
isolate any from J, ghieabreghtiana. One medicinal 
species. </. gendarussa, was also reported to be lignan- 
free, but did contain two 2-aminobenzyl alcohol deriva- 
tives,^ the only other anainobenzene derivative we could 
find reported from Justicia. Structurally, and perhaps 
biosynthetically. 1 may be related to the benzoxazoH- 
nones and l»4-benzoxa2inones common to seedlings of 
the Gramineae. One such (2,4-dihydroxy-l,4.benzox- 
azin-3-one) was reported from Acanthus mollis of the 
same family as Justicia (Acanthaceae)." 

Compound 1 was inactive as an antimicrobial when 
tested against Gram-positive and Gram-negative bac- 
teria and a fungus. A synthetic analogue lacking the 
C-2 OH group was inactive against Mycobacterium 
tuberculosis. Almost all solutions of extracts and partial 
isolates in this study were daik wine to purple colored, 
refl cting the known use of several Justicia species for 
the preparati n f dyes. 

Experimental Section 

General Experimental Procedures. NMR spectra 
were obtain d at 300 MHz (»H) and 75 MHz O^C) in 
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CpCla imless otherwise indicated. IR spectra were from 
thin films on NaCl nnless otherwise indicated. Organic 
extraction solvents were dried ov r Na2SO« and evapo- 
rated in vacuo. 

Plant Material. Fresh plant material of Justicia 
ghiesbreghtiana Lem. was collected on December 16, 
1992, in the Giza zoclogical garden. Cairo, Egypt. It 
was identified by Professor Dr. Nabeil El Hadedi, 
Department of Botany, Cairo Univeraty, and a voucher 
was deposited in the Department of Pharmacognosy 
herbarium, Al-Azhar University. 

Extraction andlsolation« Air-dried and powder d 
aerial parts (700 g) were extracted with 3:2 hexane- 
EtOAc and the marc dried and extracted with MeOH. 
The MeOH was evaporated, the residue was triturated 
with H2O, and the aqueous layer was washed with Et20 
and evaporated to dryness. The residue was triturated 
with MeOH, and the MeOH was then evaporated to a 
gummy residue (29 g). This was dissolved in H2O, 
chromatographed on a Cib Si gel column, and eluted 
with HzO-MeOH. Fractions 4-8 (5-25% MeOH) 
showed orange-red spots on TLC with 2,4-DNPH re^ 
agent. These were combined and evaporated to leave 
2.1 g of residue. This was chromatographed on Si g 1 
with CHCU-MeOH as eluting solvent. Fractions 21- 
33 (45-70% MeOK) were combined to yield 0.85 g of 
residue, which was sincalarly rechromatographed. Frac- 
tion 9 (25% MeOH; 130 mg) gave a single spot on Si gel 
TLC «^0.47; solvent CHCla^MeOH-HaO 61:32:7) as 
an almost colorless amorphous solid, eventually identi- 
fied as a salt of 1; [a?o^ -23" (c 1.7, HgO); IR (KBr) 
v„«^ 3445 (br), 1640. 1610. 1535 cm"!; ^H NMR (DjO) d 
2.56 (dd, IH, J = 8.0, 15.5 Hz), 2.70 (dd, IH. J - 4.0 
15 Hz), 3.67 (s, 3H), 3.71 (s, 3H), 4.51 (dd. IH, J = 4.0! 
8.0 Hz). 6.50 (s, IH). 6.94 ($, IH); ^'C NMR (D2O) 6 41.9, 
56.8, 57.3, 70.1. 102.2, 110.2, 116.0, 142.4. 144.4, 148.2, 
175.9. 178.6; negative EIMS (electrospray) m/z 284 
(100); positive EIMS (electrospr^) m/z 286 (30) 214 
(100); HRFABMS m/-? 285.0844 (calcd for C12H15NO7 
285.0849); HREIMS m/z 169.0739 (calcd for CaHuNOa 
169.0739) and m/s 154.0506 (calcd for CyHsNOs 
154.0504). 

Isolated I became colored (eventually blue-purple) 
upon standing and/or as spectral data were obtained. 
It eventually converted completely to a substance 
(presumably 3) whose aromatic ^H resonances (6 6.50 
and 6.94) were replaced by two singlets at d 5.45 and 
5.55. This material underwent further decomposition. 

2^erf.ButyIdim«thylsilyloxy-3,4-dimetlioxyni- 
trobenzene (4). A solution of 3,4-dimethoxy-6-nitro- 
phenol" (3.0 g, 15 mmol), tert-butyldimethylsilyl chlo- 
ride (2.41 g, 16.0 mmol) and pyridine (50 mL) was 
stirred for 24 h- The pyridine was removed in vacuo 
and the crude oOy residue purified by VLC (vacuum 
layer chromatography) on Si gel (fi-hexane-EtOAc 
EtOAc gradient) to give 3.95 g (84%) of 4 as a yellow 
soHd (purity by GC, 98%): mp 63-65 ''C; IR (v„^) 2932 
2859. 1620, 1583. 1514, 1336, 1273. 1222, 1086, 1006' 
^ ^'22 [s. 6H, Si(CH3)a). 1.02 [s. 9h! 
SiC(CH3)3]. 3,88 (s, 3H, OCH3), 3.89 (s. 3 H, OCH3). 6 41 
(s, IH, CH aromat), 7,48 (s, IH, CH aromat); ^^C NMR 
6 -4.5 [Si(CHa)2], 18.2 (Q, 25.6 (CH3). 56.2 (OCH3). 56 3 
(OCH3), 105.3 (C-3). 107.7 (C-6). 132.8 (C-l), 143.0 (C- 
5), 146.1 (C-2), 154.2 (C^); EIMS m/z 313 [M+] (2), 298 
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(24), 258 (38), 257 (65), 256 (100), 240 (38), 211 (57), 
196 (26), 183 (26), 166 (16). 137 (6), 75 (28); anal, C 
53,65%, H 7.40%, N 4.47%, calcd f r CwHasNOsSi C 
53.91%, H 7.47%, N 4.53%. 

2-/erf-Butyldiinethylsilyl 3cy-4«5-dimethoxyami' 
nobenzene (5). A mixture f 4 (3.5 g, 11 mmol), Pd/C, 
10% Pd (0.22 g), and THP (60 mL) was stirred under 
H2 for 12 h. After filtration, the solvent was evaporated. 
VLC of the residue on Si gel (n-hexane— EtOAc; EtOAc 
gradient) gave 5 as an beige oil (2,75 g, 87%): IR (vn»«J 
3363, 2930, 2857,1621, 1518, 1465, 1230, 1200, 1013, 
907. 838, 782 cm-^ NMB 6 0.27 (s, 6H, SiCCH3)2], 
1.03 [s, 9H. SiC(CH3)3], 3.84 (s, 3 H, OCHa), 3.88 (s, 3 

H, OCH3), 6.47 (B, 1 H, aromat CH), 7.96 Cs, 1 H. aromat 
CH); NMR d -4.4 [SiiCK^hl 18.0 (C), 25.5 (CH3), 
56.1 (OCH3), 66.3 (OCH3). 103.1 (CH), 104.6 (CH), 119.5 
(CNH), 138.4 (COR), 143,4 (COR), 146.4 (COR); positive 
HRCIMS m/z 284.1695 (calcd for CxJHgeNOsSi. 284.1682); 
GC-MS m/z 283 [M+] 51, 268(22), 226(98), 210(16), 195- 
(50), 180(19), 168(14), 73(100). 

iV-(2'-^erf-Butyldimethylsilyloxy*4,5-dimetlioxy« 
phenyl)-(S)-a-maIaiaie acid (6). Triflnoroacetic an- 
hydride (TPAA) (2.02 g, 9.62 mmol) was added dropwise 
at 0 •'C and stirring to (5)-inalic add (0.43 g, 3.2 mmol). 
Stirring was continued for 1 h at 0 ""C when excess 
TFAA was distilled oflf under reduced pressure. The 
obtained anhydride solid residue was dried for 45 min 
(oil pump vacuum), dissolved at 0 °C in THF (15 mL), 
and a solution of 5 (1.80 g, 6.36 mmol) in THF (15 mL) 
was added dropwise under stirring. The reaction mix- 
ture was allowed to warm to room temperature and was 
stirred for another 1 h. The solvent was removed in 
vacuo, and the crude residue was purified by VLC on 
Si gel (n-hexane-EtOAc, gradient EtOAc) to yield 6 
(0.91 g. 72%): UV (MeCN) Qog e) 304 (6960), 254 
(8914); IR <v^) 3370, 2933, 2859, 1719^ 1659, 1534, 
1203. 928, 840 cm^^; NMR d 0.24 [s. 6H, Si(CH3)a], 

I. 00 [3. 9H. SiC(CH3)3], 2.77 (dd, IH. J ^ 9.0. 17.4 H2, 
H-9). 3,13 (dd, IH, J = 3.2, 17.4 Hz, H-9), 3.81 (s, 3H, 
OCHa), 3.83 (s, 3H, H-8), 4,66 (dd, IH, J = 3.0, 9.0 Hz, 
CH), 6.44 (B, IH, H-3), 8.00 (s, IH. H-6). 9.15 (s, IH. 
NH); 13C NMR 6 -4.3 [Si(CH3)2], 18.0 (C), 25.6 (CH3), 
38.3 (CHa), 56.1 (OCH3). 56.3 (OCH3). 68.6 (CH), 103.6 
(CH), 104.8 (CH), 121.1 (CNH), 138.4 (COR). 143.1 
(COR), 145.4 (COR), 169.7 (C=0), 176.4 (C-=0); positive 
HRCIMS m/z 400.1806 (calcd for CiBHsoNOTSi 400.1792). 

iV-(2-Hydroxy-4,5-dimethoxyphenyl)-(S)-a-mala- 
mic acid (1)* A miscture of 6 (0.60 g, 1.5 mmol) in THF 
(10 mL) and 5% HCl (25 mL) was stiriBd for 12 h. The 
THF was removed in vacuo, the aqueous solution was 
extracted with EtOAc (3 x 20 mL). After removal of 
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th combined and dried EtOAc esctracts, the residue was 
purifi d by VLC as above to giv pink crystals. These 
were wash d with CH2CI2 to yield 1 (0.36 g, 82%): (mp 
175-176 °C); [a]D=" -Se'* (c 0.98, M OH); UV (MeCN) 
^mnx (log e) 302 (7009), 252 (7249); IR (v^p J 3360, 2971, 
2939, 1720, 1657, 1525, 1454, 1204. 1001, 858 cm"^; m 
NMR (DMSO-ds) 6 2.47 (dd, IH, J = 8.4, 15.9 Hz, H-9), 
2.76 (dd, IH, c7 - 3.9, 15.9 Hz, &9), 3.65 (s. 3H. OCH3), 
3.68 Cs, 3H, OCH3), 4.39 (dd, IH, J = 3.9. 8.4 Hz. H-8), 
6.55 (s, IH, H^), 7.85 (s. IH, H-6), 9.19 (s. IH, NH); 
^^0 NMR (DMSO-de) d 39.6 (CH2). 65.7 (OCBs), 56.3 
(OCHaX 68.7 (CH), 101,1 (CH), 105.7 (CH), 118.5 (CNH). 
140.4 (COR), 141.1 (COR). 145.2 (COR), 170.8 (0=0), 
172.2 (0=0); positive HRCIMS m/z 286.0928 (calcd for 
C12H16NO7 286.0926); positive CI m/z 285 [M+l (33), 267 
(25), 196 (18), 180 (13). 169 (100), 168 (44), 154 (81). 
140 (21). 126 (19), 109 (17), 71 (19). 69 (25); anal, C 
50.20%, H 5.55%, N 4.61%, calcd for C12H16NO7, C 
50.53%. H 5.30%. N 4.91%. 

The add 1 (31 mg, 0.11 mmol) was dissolved in 1 mL 
of concentrated aqueous NH3, evaporated, and dried to 
yield 33 mg of the ammonium salt as a pale reddish solid 
whose color gradually changed to a deeper, more 
purplish color: mp 169-171- dec; [aj^ -26° (c, 0.43. 
MeOH). Its *H and ^^C NMR spectra were essentially 
identical to those of the material originally isolated from 
the plant. 
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*fe{±^®^aa^t3H^^^n^^(cg|-r?,o it^^ (ia) cd^ 

R»*5zKlgil^*fe{iNR6R7 (^4^. R«43cttJfR'{i^n^nHu83i:l5l«T- 
bTS>tf?)nSo mit-^^iZ^l^^X. $?^b<{i> Ri^NR6R7 R«:fe 

R'' i±^n^nmmtmmx$>^) -e^D. xi>{p*:^^Drnh:b>^fe{± 
$n-si^*s$){f e>n^o -fb-^t) (IB) oo*>> R^>{p*^;i/*r hsfe{ig 

U<{d:#gm«DT;U:^;U5^:tT'fef5> RiTb^NReR' (j^fj^x R«i5J:t>'R'(i 
^ti^timtEtmmx^^) T-fet)> xiAss^^^DrDh-p>^:fettT;b^b> 
T" S * ;i/ > * (± ^ l-H^ §^ n ^ m>{)5SiJ <D?f$^ h b T ^ 
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wo 00/43000 



PCT/JPOO/00247 



^ ^ © 13 ^ ^ tl S m ASS) {f n o 
^tz. ^^BMlt. ^ (II) 



(^if> B.H±mmtmmx^^) xm.^n^^)v^^ymt.^ (iii) 



(^4^. n. p. R». R2, R" i5 J;t>' XMi^n^tiBulB IrI^TS) S ) XM 

T^ -fb^i^ (iia) ^rzi-±^<Di^izm-rho ^tz. it^^ (III) ©a 

•to. mdsoT-feOs n43<tt>'p *s 1 T'$>Os R^ASNRcR' (^ct^. R6^5J;t>'R' 
X^h) CHzORa" (^4'^ R^MiHulB^IsiaT'^-S) X-^hiy^. %tz\± 
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wo 00/43000 PCT/JPOO/00247 




lUT. -fb^tl (Ilia) ^t^i±^(Di^lzm-r^o it^m (Ilia) (Do 

^tl (Illb) Sfe{±^®m> ^?>{3$f*b<{iR'*^*T^yT'^<3. R2 

*5*f;i/4-::3eiyT-S) Ri-'^ip'Tk^li^T-feST ^ > Ci^>LT. ih^^ (iiic) 
a] ^fc{±^©^y?p*^if ^jtiSo Sfe. siJcDia;i^-e(i> <b^i^ (ma) Mb^ 

«^ (IIIc) ^{^^ST-{SSb7fe'fb^i^Sfett^<^^f3|3-r?>o 

^-^^'/Jlfdc^^bXa^b. rPT^TV-APIStCj; D^^A5qJtg;5;^,#,®^ 

fe> ^%m\±. ±IBrD7^TV-Aiag^J*;fe(i±HBg^®Mai®;^^to<7)<b-^ 
#3(1) ^fc{i^C!)^se<]t3a^^^ns^®^ffl> :^d:^t>*lcrn7^TV-A>&PI 

g-r€)^&T'feoT. 'fb^i^ (I) ^feii^oD^ae^tcH^^^nsmcT)^^*^ 

b h>£^tfDilLMl!ji^C3^s^-rsx^i>&^tf:^?£{3M-r2>o it^^ (II) 
^;ttt^(DJ^{i. -fb^tJ (I) ^fc(i^cD^afi^{c|^^^ns^cD^?t®±T'* 
ffl55:f^'F^i*:fcUTfflV^^n€)o -fb-^tl (III) ^fc{±^©J^{±> -fb^tl (I) 

9 



wo 00/43000 



PCT/JPOO/00247 



^tz. it^^ (iiic) ih^m (I) ^fzi±^(Dmmm\,zmm^ 

^ (I) s ^ (II) ^X,Xf^ (III) ^(D^m(D^mi:i^\^^Xs T;i/Jr;K 
^vy^)\^s sec-y^)V^ tert-^5^;V^ ^>5^;i/s 'fV^>5=-;i'x 

e/^D^>^;v, S/^D^3ps/;K iy^D^:r^;K D:t^^;v^;bs$)lf 

^)n^o mm^T)i^iy>i±. mmmm^Tjv^jitf^fbTi^mM'^^i^^^^^^tz 

— T'J;^^ ^^n^^i^x 7°bx;i^^ r7^-;i/, ^>7"-;u, ^dp-fe-Ji^x ^ 
tjfTD-r;i/CDT'j— UT(i^ 7x-;i/, T>h';;i/. 7jc 
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wo 00/43000 



PCT/JPOO/00247 



y-r;l/^ tji^j y ^ Ji^ir^iys T)1^)1. 'r}i-3^i/^ Tn-(A^ t^ji^^ji^ 

OPO(OH)2. OSOsH. OSiRie^a {^^. R»6« {±P1— ^ o T 



wo 00/43000 



PCT/JPOO/00247 



^cDg^S^^to. g^T;i/>5r-;i/;r:^i>:3b;i/:^*^;i/, m^'r^ jv^jlT^^i^ 
gmJit^^T;U^;L'T;i/=2:iri^:^;PJit-;i/^» J;t>*gJ^7';i/=3^i/ 

J^Sb T ;i/ T ;i/ 3 iy ±? ;i/ Ttf r: ;i/ 45 J: tJf gj^ T ;i/ =1 ^ ^y * ;i/ - ;u 
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wo 00/43000 
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=S-^^^^b> T)i-^y^jv. -rjiti y ^ T)i^^)v. T)izi^i/, 

T D TU^ )]/^^i/^X.UTU^ )\yT)\/Zl^i/(DT^) — MSB T 

-fb^tl (Ilia) Mb-^J^ (IIIc) ^D^^M*^UT{i^ -^^Sh bT^s^fflT S d 
:^M^^s Am (1985 ^)#^] o 

m^i^. h ^jyjiTtnm^i^. ^Bm^i^. -^v^ymi^. y-^jvmi^. n/N 
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wo 00/43000 
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^mi^. m^^i^. i^^omi^. p-h;i/ji 

<DT)vti o±m^m^. t;i/^-'>a^. ffiM^d^*^{f e>n. •7'>^-»>a 

lt^V->>. y j^-jiT^~>. -rxj^^^^m. Uvv^© 
ih^m (II) *>J;mb^ti (III) £D^tt^ ±i3(::HB«e^n^c^iie^(3H^^^ 

tv2)^=£^tf<b^t) (II) ^^wfi^b^t) (III) (oi^tLxnjmfjim^cDm^^ 



-fb-^tj (I) . ^t^m (II) *3j:t>'<b^t) (in) (DWimmiz-Di^^xmrn 

■r-So 

ti® 1 ^;^{i2tjl±cDttia^lim:^?ScD^f^TT'^ib-rs*^. Sfett;^^?^ 

(Dum. niii^m. imxit. ru^^j-^y- • ^ > •;r-:*f-'y^ • 

S^y-fefy^^ (Protective Groups in Organic Synthesis) ^ yj— > (T. W. 
Greene) ^^ 3 > • y ^ U — • T > K • i^" >X • > n — ^ii b ^i' K (John 
Wiley & Sons, Inc.) (1981 :^) . M^ jItUs JPTK^S-^^^^&ffl V> 




HOjC 




(^4^. RMiBui3^l5l«T-^S) 
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wo 00/43000 
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'fb-^tl (II) :^CM [Corey. E. J. et al.. J. Am. Chem. Soc, IM, 2330-2336 
(1998); S. Gammas et al., Polymer Bulletin, 33, 149-158 (1994)] iZt^MO):^ 

mizmi^xmrnx'^^it-^m (iv) ^s-mz^^'^tamm^. mm^^rizTk 
mmmzn-rztizx^m^:it.t^x^^o Kut'^izm^^^ti^mmt uT{i^ 

A^m. mit^^mi^mi^^ti. mmt^^ (iv) (i^lto.i ^«fe;±. u 

^ b< 1-200 ^«ffll^e>n^o S/t>{±s ji^ 0~50"C®IeHT\ 10:^-24 
mmx-mr -r^o ^tz. it^^ (ll) \-^. Bajwa, J.S.etal., J.Org.Chem.,48. 
1114-1116 (1983)^t3HBmi7):^^(li^DTM3t-ri)Ci:*-t:$So 




it^m (IIIc) it. UCKl4Aitfc(iUCKl4A2>&S^c:43^tSt4^^itI«4^x ^ 
i^^ETM-r S d h 13 J; !3 f# 3 J: AST' ^ 5 o 

UCK14AK UCK14A2{3^bT 1 ^Mt>L±. $f*b<(i 1-200 l»fflV^^n 
2>o M/i&ttffimo-150°C®l5fflT'> l^P^~24B#P^T-$l7-r?>o 



15 



wo 00/43000 



PCT/JP00/fl0247 




R^' itmmtmmx^^) xis>^it^m (la) 'ji^>. 

^h^ti (iiic) ^(DT^ ymti^i^^mLrn^n^it^^ (iii) [^:7-f^K-^ 

mossg^^^. ^m^m. Am (idss^) ^-ft-^ti (n) t^^jt^ 

(DX&tim^irtlX % ^ < . m^l^i^ t3 ^^ty JU-tj )l:tii^ ^ ^ h\ ig^- 
KP:^ix-^>V h UT^— N-b KD=5r^>-9-^i^>-r ^ 1~10 

mm-^ib izm^ ^nt'hx ^^dt^^ (iii) ^^■a^m-^m-imns it^^ (id 
(c^bTii*i.:i±s$f*L<{i 1-200 ^«fflv^e)n■SoS^&^iJllt^o~5o»c 

©fSHT-. 5^~24B#P^T-^T-r5o 




(^I's m. n. p. RK R\ R\ R\ R\ ^^V^X^it^n^tlmmtm 

16 



wo 00/43000 
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it^<^ (I) itmmm S t mmo^ysm-^it-^f^ (V) [Bajwa, J. S. et al.. J. Org. 
Chem.. 48, 1114-1116 (1983)#BS] ^^mt^^ (VI) ^ ^ tt^X' ^ 




{b^^ (I) (Do^s R^ f^7Kmw^^x^^ih^^ (Id) It. ±m(DWimm4 

0-^^-^ -fb^t) (I) (Do-ib. RshR^y^p'-^ttl^oT^^bfe^b 

(Ic) ^Si^ac^rSI^^T^^I^s i^&^^T. it^m (VII) 

±m^m<Dmmik. mmmi^^^\'^it')>mi^-^m\^^^n^o -fb-^ti (vid 
^j^xfi^mitmn. it-^^ dc) tz^b-r i s»j->i±s *f*b<{i i~2oo ^ 

-fb^tl (I) (7) 9 *)> Ri NHC(=0)-C(CH3)NR9Ri» X^^.R^i^ CORi^a 
4^. RiaafiRiaO^aj: 0 h KP=3pi^^|^V^fe^^^■r) ■e$)!5^ m;{P*OT'fe 
»5^ ni5J;t>*p ;?>J 1 T-^Os R^ t R^i^-mztft-oXm-^^^l^. R^^'sec-^ 
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wo 00/43000 
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mmiiz J: y) UCK14A2 tLfz{± 




(VIII) 



D R«*^7Kmii^T'$) D n^lz Rlo*S7Km^iFfeSl^^± C02C(CH3)3T2fe S 

t") 

<b^t; (le) ttR^s RIO, Ri3j3J:t>'Xi«CDMM{C<fc ^3, ±iBc7)'^£!jc)gSSlcS 
(xai - 1 ) 
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wo 00/43000 



PCT/JPOO/00247 



O CO2H O CH3 
0 CH3 " " 

UCK14A2^;t{i(VIII) 
rI^^qu (X)ife{i „ 0 cor"^ p CH3 



1 ' o CH3 " ^ 



3 



(lela) 



Ris^^.trjcxi-tt^n-etiHuiBhipjaT-feD. zfi^^^ mm^fefis'^^^^ 
f) 

it^^ (le) CD^t.^ R9 >i)57K^M^-e^ I5> R»o A^' C02C(CH3)3-??m^n2. 
^b^tJ del) {i. UCKi4A2^fc(i<b^ti (VIII) ^Sj;&Cz^rSt4^c?^*«4^> 

ms?^^£TT'<b^i^ (IX) tR]iB^^±^ti^s m^m^^r-^it^^ (x) a^s 
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wo 00/43000 



PCT/JPOO/00247 



h ';tv*-;i/^>& i~io^»^6{3Aax.^.ii:^T-#§o <b^#j (ix) . -fb^ 

tl(X). 'fb-&i^(XI). ^S:}3J;t>*M-&|pJ(ia^. UCK14A2 ^;t:M^tJ(VIII) 

izMi^x 1 ^sw±x$?t L< 1-200 ^sffl IN e>n^oMi;&(i)iSs0~50°c 



( ^ . Ri3a j3 J; r>' xi" (i ^ n ^nwim tmmx^}^) 

it^9^ {le)(Do-ib. R9*Jj:t>*R'°*si5lB${37k*J^^T"^^n-5'fb^t) (Ie2) 
It. -fb-^t) del) >£^^r^4'. ^#:£TMS-rS:i^C3 j; »5t#SC^5!p'-e^€.o 

del) tC^UT 1 ^fiii^±. b < (± 1-10 ^affl^.^e>n^o ^^StiilSs 



(X^2) 




(Ie2) 



20 



wo 00/43000 
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(xaa- 1) 




(Ie3a) 



^fe(±gm* b <{i#Mm®"5^^;i/=5r;i/T'feS'fb-^i^ (Ie3a) tt^ -fb-^^^ (Ie2) 
^>Kf&{3^r£l4^?g^«ft^s ig«#:£TT'<b^tl (XII) iiS^S^-^^ >l ^l::<fc o 

^(JDT'^^m. ^mi-hV^A. ^mtiV^A. J^^tR^:^ 

h V^Am(D-r)Vti^) b<(iT;i':t?'J±M^®®J^^^*)b<{±fiJ^^ 

ih^m (XII) *5<tt>*^^{iiiSs 'fb^i^ (Ie2) izMVr iMmu±. $fSb 
<tt 1~200 ^«fflV^e)nSo 0~50'C®|QfflT'> 5^~24B#Pb^T- 

(Xg3-2) 



21 



wo 00/43000 



PCT/JPOO/00247 




it-^m (le) (D^i^s R^f^7Kmmn&^. n^oij^cw2m- i^^. r^-^sj; 

XJPVfH^^n^nmn'd^tmmi:^^) T-&?.{h'^t) (leSb) {^Ib-^tl (Ie2) ^ 

tztmm-^^^) -^m^n^it^m (xiii) t^m^-^^fy^. m^nm^r-^. 
R««co2H R'^oitrnt^tmrnx'^^) rm^ti^ih-^m (xiv) t^jis^^ 

10 ^lzjnx.2>;ii:^)T-#i>o -fb-^iis (xiii) . 'fb^ti (xiv) . t^m^ 

xv^m^Mi^mn. it^m (ie2) c^br i ^«Jii±> b < 1-200 ^ 

(xaS - 3) 
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wo 00/43000 
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O cor"* P CH3 



( Ie2 ) ' ""'O 



18 b o O cor"* O CH3 



^ (Ie3c) ° 

RiMig^*) b<{±#s^^^D7';l/:ap;l/SfciiM^^^b<{i#g^^(7)T•;- 
-fb-^i^ (le) (Do^s R^t^yKmm^X'^Kf. Ri" >?P' S02R»8 (^cfs R'MiM 

mtmmx'^^) X'$>^^t^m (ie3c) ti^b-^^^ (ie2) § Sitae ^rs^^^^^i 

lMa#STT% -fb^ti (XV) tS.Ht^^^±^:itlz^^)mhz.t^'^^^o 
S Ji& {3 ^ V > e> n S ^^r^ a U T 3 {3 IB« © >SJ5S ^rSt* 55: ?§^fl T' n 

■et^o 'fb^tl (XV) *5J:t>*^S{iii^> ^b'&ii!! (Ie2) {c^bT i^miik±. 
$ftb<{i 1-200 ^»fflv^e>i^^o 0~50°Cc7)|eHT\ 5^-24 



(xa3 -4) 



O cor"* O CH 



^ CH3 

■*'o 



(Ie2) 

R^^PW^Z'' (XVI ^12 ^p.N.Jl^A^xi^^A^A^CH3 
-i-taQ-zi ^ i„ H H I L 



jj O cor"* 0 CH3 



3 - 4 CH3 " " o-Wq 

(leSd) 

(^Cf^^> ZMiHuSB Z i:|5iaT'$) f5> R»^ R^^a, Xi- a^n-entuiB 



wo 00/43000 



PCT/JPOO/00247 



ZfW^i±^n^flmmtmmX';^^) X-^^it^^ dead) i^it-^^ (Ie2) S 

^lit^iz^m^tj^i^m^. ig«#:ST> <b^#3 (XVI) t&m^^^^tizx^ 

tLXm^^^atiiX^^o it^^ (XVI) :feJ:t>'i^«{ia#. ^fb^tl (Ie2) 
tC^LT 1 ^«Jil±.^(?^U<(i 1-200 ^SfflV>^n€>oS^&i±M^^0-50'C 

<b^tl (I) . fb^!^ (II) HoXmh-^^ (III) CDM3tfc^V>Ts ttl*®^ 

^ - ^ ' h^>Xy:t — i^3>X ( Comprehensive Organic 
Transformations) ^ R. C.^D^i/^ (Larock) (1989^) ] CctoTsfe) 

>4J|n> ^t3i. mtBs ?5fe?^s ^'M. Sl^^x =&M^D-Th^^7 

<b^«^ (I) . fb^i^ (II) :fcctmb^tJ (III) (D^lZl^. -T- 

fb^t; (I) ^ ^©^se^tcg^^^n^^. -fb^i^ (ii) . ^b^ti (iii) 

*> J: t>*^tL ^ 7R$> ^i^^it^mmmtcDmamcDrnx^^-r^ ^t^b^} 

iiai^jg^ldctoTtf^n^^b^tl (I) latc^s-To 
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wo 00/43000 



PCT/JPOO/00247 



1 m it^m ( I ) (omi^m ( i ) 

s2 






_9 

R 


R 


R 


1 


H 


C02C(CH3)3 


C02CH3 


2* 


H 


H 


C02CH3 


3 


H 


C02C(CH3)3 




4* 


H 


H 




5 


H 


C02C(CH3)3 




6* 


H 


H 




7 


H 


C02C(CH3)3 




8 


H 


C02C(CH3)3 




9 


H 


CO2C ( CH3 ) 3 




10* 


H 


H 


002'"'^^ 



: CF3CO2H 
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im it^m (I) (DMi^m (2) 

O 



O R' A O CH, 

CH3 ^ " o4s. 



,10 



11 
12* 

13 

14 

15 
16 
17 

18 

19 

20* 

21 



H 
H 
H 

H 

H 
H 
H 

H 

H 
H 
H 



C02C(CH3)3 
H 

C02C(CH3)3 
C02C(CH3)3 

C02C(CH3)3 
C02C(CH3)3 
C02C(CH3)3 

C02C{CH3)3 
C02C{CH3)3 
H 

C02C(CH3)3 



CO; 



co^ 



CH, 



CH, 



C02C(CH3)3 




* : CF3CO2H 
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mim ih^m (i) (Dmi^m O) 




* : CF3CO2H iU. 
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wo 00/43000 



PCT/JPOO/00247 



1 s ^b^ti ( I ) (Dmi^m ( 5 ) 

r2 



R O CH, 



O^NH (R^) 



44 



46* 



H3C N 
^ H 



CO (R'') 



^ CH, O CH, 



3 

CH, 



* : CF3CO2H 
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wo 00/43000 
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<t^m (1) (D^m^i (6) 






r2 


47 S'^YV" 

' CH3 0 




^ CH3 0 


no 


H ° 

H3CT Y £ NH 
^ CH3 0 CH3 




CH3 




^ CH3 0 


H 



CH3 
CH3 

v^CH3 
CH3 

v^CH3 
CH3 



CH3 



CH, 



52* 



^ CH3 O CH3 

* : CF3CO2H 



NH 



H 



H 



CH3 



CH3 



CH3 
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im <b^tj (I) (Dmm (?) 




54 



r7V*coNH 

O X-CH3 

H3C CH3 



H 



CH, 



CH, 



55 



H 



CH, 



o 



CH, 



CH^ 



57 



58 



CH3 O CH3 
3 CH3 o 



CH. 



CH, 



CH, 



59 "3 



H,C 



CH-, 



3 CH3 O CH3 



CH, 



60* 



NH 



,CH, 



: CF3CO2H 
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* : CF3CO2H 



wo 00/43000 
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1 m <b^ti ( I ) ©ft wj ( 9 ) 



O A O CH3 

CH3 " " OH 



ib^ti#^ r' 



^ CH3 0 


CO2H OCH3 


68* H H 




« H n 
^ CH3 0 




70* H H 





* : CF3CO2H 



1 m ih^^ ( I ) (Dmi^m (10) 




CH3 O CH3 





R^ 


73 


H 


74 


,^-55j^CH3 




CH3 


75 




CH3 
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mim. it^f^ ( I ) (Dmw\ (in 



3 CH3 O CH3 " H R^o ko 











76 


H 


^S^CH3 


. yCE^ 

CH3 


77 


^OCH3 


OCH3 


CH3 


78 


'^OCHj 


OCH3 


CH3 


79 


^OCHj 


OH 


CH3 
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1 m it^m ( I ) (Dmm^i (12) 



CH3 o > 
^ H 



80 




81 


(CH2)'''^'''''^(NH) 


82 


(CH2)^^'''''^{NH) 
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it^m (II) (omi^m 





71 


0 

0-Wq CH3 


72 


0 



±§aM3g^{c jioTftens-fb-^t) (III) (Dmi^m^m 3 mizffs-ro 



wo 00/43000 
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m3u <b^t) (III) (Dmm 



83** 



84 



85 



86 



87* 



88 



89 



„ ^ CH3 0 COoH * 0 



H3C O N 
^ H 



N CFi 
H 



H,C 



CH, O 



H 




O 

u 

N CF. 

H ^ 



CH, 0 A 



H 



H3C 



H,C O N 





CH3 O CH3 



N 
H 



N CF3 
H ^ 



H 




H3C >^0^ „ A,.^-'^ 

^ CH3 0 CH3 " 



NH, 



* : CF3CO2H 
**:hc1 ^ 
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15 1 : r D ^ T V - A Pl^rStS 

T-DT^TV-Ah bTi±^^<D^'^£^##lZbTs HeLa S3 J: ^ 

^^M^HLfeffiMM^^M^fe^ffl b;^ [Ugai S. et al.. J. Biochem., 113, 
754-768(1993); Orino E. et al., FEES, 284, 206-210 (1991)] o HeLa S3 MB 
1 X lO^M^S: 5 ml £D/^" 7 T'— A[20mMTris(pH 7.5), 2mM ATP, SmMMgClz, 
ImMv^;^ h l/-r (DTT) ] IZ^WL^ ^f^W:. 4'■CT-*^>^:^^• X bfco 

10 75 GX'mM^Lt^±m^ Centricon-500 (T^ n >^±m) tcj; DiilSLs 
2.5ml <D^^yyT—B [25mM Tris • HCl (pH7.5) , 2mM ATP, ImM DTT, 20% 

^';-bP-;i/] T*#f^ufeo m ^ntzM'^ ^mm^^ (^^M>5ook) ^ruy^ 

&><D&mti.r Suc-Leu-Leu-Val-Tyr-AMC [Sue :X^-> — j\, (Succinyl) ; 
AMC : ^ y ^ ^JV^-^ U > (Aminomethylcoumarin) ] (^7"^ KiSfttM) 
(2mM CD DMSO ?g?S^i bT«#) o Km± "R-^ ^ ^ U ^ ^ — 
zr\y— h ^ffllNJii.TCD:^^i-efTo;t:o 96 // l©S^&^"\'y ^ T— [20 mM Tris • 
HCl(pH8), 0.5 mM EDTA, 0.04% Y7'^^)immi- h 'J A (SDS) 1 1 

(Dmmm^^ (dmso) u\<Dmmmm^m^rzmz\ fi\(o&m.mu 

^mX. 3TCX 1 >^a.^— h LtzoKJit^miZ 0.1ml®S^&^Jh^\-^)/ 

- [0.lMTris(pH8.9),0.5%SDS] ^^D^ b ^ y ^ ^ V U 

>OM^?^J^^ Ex380nm, Em460nm T'?ij^ bfc ( 1420 ARVO, Wallac ^M) o 

'fb-&i^S?i^jnbJ&i^*i^cDm^^j^S 100 1 brrDT^T^v— A(5DrSt4^50% 
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^bfet hJ^^S WiDriBflS?^: 2X103 $fflBg/«^7x;i/-ro^abs 5%j^^**y^ 

3il:#f^ b ;t ISil^b^tJ ^ 50 /z 1/ I ;i/-r o^^ip b o c (DB# ic 
M<b^ig30J^iiJ^{ig^T' 100>aM^;fettl>aM^)&€)o ^ ^ t:: 37°CT- 72 

mm^i^ img/mL tta^^^izmmi^m^izmmi^tz mtt [3-(4,5-s^^^;i/ 

t'o^vibfeo tS«3^T^. i>?^^)i^xjiyt-^^i^ 150 l/'t7x;i/-ro^ 

V±b. ri/— h ^ ar-y--T-^b<Jtif bT> MTT-5^;i'-x'-tf >®^^^^^{C 
^^bfeo ^O^N V-f ^uyu— h U— ^— T 550nM 630nM ©P^^Jg© 
M>fe^i^bfco mtiMSrSttfi 50%ii5SPI±^iJg (IC50) T-^bfeo 
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ICbo(72 B$F^,//M) 
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i\l^'m4^x.^ y—Jlizmm^^s cremophorEL (SIGMAttS^) ^j^ri^M 
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^f^. ^ne>®?ii*^j{3:tf i;ai5^u>^/>; =3-;k hco-go (#®fSt4^j ; b 

iePfe#* pltfeT-^^o it^m (I) ^fc(i^(7)^3S6«]{z|^^^ns 

^ t -r S d ^ {3 J: D t b T ffl V ^ S CI h ^ T* ^ ?> o 

mm(D^m. i$.m. m^miz ^ mti:%t^, 'Mniu^tz^. o.oi- 

1000mg/60kg. b < {± 0.01~100mg/60kg im^fzlt3 MMiZ 1 ^<D 
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MS B^M^ HX/HXllOA 

>HNMR DMX500(500MHz) 

B^M^ a 400(400MH2) 

B Lambda300(300MH2) 
IR BM^ IR-810 

\± rpABj mizx.^-^:^:^^^ h;^^^ trrfabmsj tfabj mz^^-^ 

^l?tlv^;^^^ h;L'^^bx Tcalculatedj (i^^^lwS-:5 < Ulnfii > 

Tfoundj \±nm\u^M^^r^o ""odsj {i^^^-^i>;Kbs^'j*>;7';i/>fe^-ro 
nmrn i 'fb-^ti i (d^wl 

UCKUAzdO mg, 0.021 mmol)^ N,N-i^^ AT ^ H(0.20 mL)tC^ 

^t> 3 '^7>fl:^5^;i/(0.0050 mL, 0.080 mmol)i5 JiU^J^^:*' U '^7 A(5.0 mg, 
0.036 mmoD^in^. 25"CT' 1 B#F^«# bfco M^^^^zaS^. i^U*^;i/^ 
D V h 7 — (^5^ D D:1^;UA/^ ^ y —;i/=100/0~ 100/1 T*^tB)T-)iiSi 

-fb^^^ 1(9.5 mg, IR^ 92%)$:f#fco 
iH NMR(CDCl3, 300MHz)(5 ppm: 8.99(br d, J=7.8 Hz, IH), 6.57(br s, IH), 
5.36(br d, J=7.1 Hz, IH), 4.91(ddd, J=4.4, 4.6, 8.0 Hz, IH), 4.63(d, J=4.7 Hz, 
IH), 4.38(m, IH), 3.73(s, 3H), 3.56(dd, J=4.6, 7.3 Hz, IH), 2.5 l(m, IH), 
2.44(m, IH), 1.98(m. IH), 1.66(m. IH), 1.39-1.48(m. 12H), 1.34(m, IH), 
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1.15(in, IH). 1.08(d, J=6.8 Hz, 3H), 0.96(t, J=7.3 Hz, 3H), 0.68-0.83(m, 2H), 
0.6 Km, IH) 

FABMS m/z: 484(M+H)+ calculated for C23H37N308=483 

mmm 2 it^m 2 ©-^^ 

-fb^^l 1(2.5 mg, 0.051 mmol)^ ^ ^ D O ^ ^ >(0.20 xaDi^^M h 'J "7 
;i/;rni^^(0.05mL, 0.67mmol)^inx.. 25-CT" 2 I^P^iii# bfeo S.llt^m^m 
ODS:^7-7A^nx' h^^7'f-(7K/^^^->'l'=0/l00~100/0 t'^ 
m)T)^Mbs -fb^J^ 2(2.0 mg, M 80%)&f#fco 

iR NMR(CDCl3, 300MHz) (J ppm: 9.67(d, J=9.3 Hz, IH), 6.74(br s, IH), 
4.89(m, IH), 4.67(d, J=4.6 Hz, IH), 4.20(in, IH), 3.73(s, 3H), 3.55(dd, J=4.7, 
7.6 Hz, IH), 2.54(br s, IH), 2.46(br d, J=14.9 Hz, IH), 1.99(m, IH), 1.57- 
1.68(m, 5H), 1.33(m, IH), 1.07(d, J=6.6 Hz, 3H), 0.94(t, J=7.3 Hz, 3H), 
0.79(m, IH), 0.70(m, IH), 0.63(in, IH) 
FABMS m/z: 384(M+H)+ calculated for Ci8H29N306=383 

mmm 'fb-^t? 3 ©^eg 

UCK14A2(9.6 mg, 0.021 mmoI)<& N,N- v A ^ K(0.24mL)C?g 

mV. ft'fb^>>';i/(0.011mL, 0.092mmol)ijJ:t>*i^^:?!7 U -^7 A(6.0 mg, 0.043 
mmol)§iD;i. 25°CT' 1.5 ^P^Kr# bfco jimcO^S^. MM^u^ 

y ^ '-(n-^^^>/mm:^^)v=i/ix-Mm)X'mmv. fb-^t? 3(4.6 mg, jr 

m 40%)§f#;feo 

m NMR(CDCl3, 300MHz)5 ppm: 9.04(br d, J=9.5 Hz, IH), 7.33(m, 5H), 
6.52(br s, IH), 5.36(br d, J=6.4 Hz, IH), 5.15(s, 2H), 4.96(m, IH), 4.60(d, 
J=4.6 Hz, IH), 4.38(m, IH), 3:74(dd, J=4.6, 7.4 Hz, IH), 2.49(m, IH), 2.47(m, 
IH), 1.97(m, IH), 1.62(m, IH), 1.43(s, 9H), 1.38(d, J=7.0 Hz, 3H), 1.30(m, 
IH), 1.13(m, IH), 1.06(d, J=6.8 Hz, 3H), 0.94(d, J=7.4 Hz, 3H), 0.83(m, IH), 
0.73(m, IH), 0.59(m, IH) 

FABMS m/z: 560(M+H)+ calculated for C29H4iN308=559 
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m.mm4 it^m^a^^m 

3 -eft Sib -^^^ 3(5.4 mg, 0.096 mmol) >l: ^ P D ^ ^ >(0.54 
mL)^C^^b^ h U 7 ;U;^D 1^^(0.12 mL, 1.6 mmol)^j!jPX.s 25°C-r: 1 B#P^ti 
niytzo RJiBm^m^'^. ODS :;?3^A^DV h^'^^-f-CTK/T-t h - h U 

;i/=ioo/o~o/ioo-e^m)T-Mi^b> -fb-^;^ 4(5.6 mg, ioo%)>£fffco 

iH NMR(CDCl3, 300MHz)<5 ppm: 9.59(d, J=9.2 Hz, IH), 7.33(m, 5H), 6.71(br 
s, IH), 5.14(s. 2H), 4.92(m, IH), 4.63(d, J=4.6 Hz, IH), 4.13(m, IH), 3.43(dd, 
J=4.6, 7.4 Hz, IH), 2.52(m, IH), 2.46(br d, J=15.6 Hz, IH), 1.96(m, IH), 
1.61(m, IH), 1.53(d, J=6.8 Hz, 3H), 1.30(m, IH), 1.1 l(m, IH), 1.03(d, J=6.8 
Hz, 3H), 0.93(d, J=7.5 Hz, 3H), 0.9 l(m, IH), 0.73(m, IH), 0.59(m, IH) 
FABMS m/z: 460(M+H)+ calculated for C24H33N306=459 

mmm 5 -fb^*^ 5 (D^m. 

MMmS t\BimiZ, UCK14A2(32 mg, 0.069 mmol)> N,N-i^p< AT 
^ K(3.2mL). 2-(^D^^^;i/):^7^ 1/ >(69 mg, 0.031 mmol)*5«tt>'i^^:^ 
U'i7A(20mg, 12mmol)*^6'fb'&i^5(29mg, IR^ 69%)<&fifco 
>H NMR(CDCl3, 300MHz)(5 ppm: 9.12(d, J=9.0 Hz, IH), 7.77-7.88(m, 4H), 
7.50(m, 2H), 7.42(dd, J=1.7, 8.4 Hz, IH), 6.63(br s, IH), 5.39(br d, J=8.1 Hz, 
IH), 5.34(d, J=13.0 Hz, IH), 5.29(d, J=13.0 Hz, IH), 4.99(ddd, J=4.2, 4.4, 8.6 
Hz, IH), 4.58(d, J=4.6 Hz, IH), 4.39(m, IH), 3.39(dd, J=4.6, 7.4 Hz, IH), 
2.43-2.56(m, 2H), 1.73-1.97(m, 2H), 1.54(m, IH), 1.43(s, 9H), 1.38(d, J=7.0 
Hz, 3H), 1.26(m, IH), 1.00(d, J=6.6 Hz, 3H), 0.87(t, J=7.4 Hz, 3H), 0.60- 
0.87(m, 2H), 0.57(m, IH) 

FABMS m/z: 610(M+H)+ calculated for C33H43N3O8=609 

HRFABMS calculated for C33H44N308(M+H)+ 610.3128 found 610.3129 

mmm4 tmm::. ||5II^J5T'f#e)n§'fb-&i^5(12mg,0.020mmol). i^^ 
DD^^>(1.2 mL)i5J;ti^h U n@^^(0.24 mL, 3.1 mmol)A^ ^jYb-^t) 
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6(10 mg, issim 99%)^nrzo 

iHNMR(CDCl3, 300MHz)(5 ppm: 9.59(br d. J=9.2Hz. IH), 7.70-7.9 l(m, 4H), 

7.43-7.56(m, 2H), 7.38(dd, J=1A, 8.4 Hz, IH), 6.77(br s, IH), 5.3 l(d, J=12.5 

Hz, IH), 5.26(d, J=14.7 Hz, IH), 4.94(m, IH), 4.59(d, J=4.2 Hz, IH), 4.15(m, 

IH), 3.34(dd, J=4.4, 7.3 Hz, IH), 2.38-2.60(m, 2H), 1.82(m, IH). 1.40-1.65(m, 

2H), 1.27(d, J=9.0 Hz, 3H), 1.18(m, IH), 0.95(d, J=6.6 Hz, 3H), 0.88(m, IH), 

0.84(t, J=7.3 Hz, 3H), 0.50-0. 74(in, 2H) 

FABMS m/z: 510(M+H)+ calculated for C28H35N3Og=509 

HRFABMS calculated for C28H3gN306(M-»-H)* 510.2605 found 510.2624 

UCK14A2(49 mg, 0.10 mmol)5£7'-b h — h U ;U(4.9 mL){3^jg 9-(^ P O 
^^}V)T> h^-te>(0.12 g, 0.52 mmoDjo J;t>'J^^:^3 ^) ^ A(29 mg, 0.21 
mmol)^AnXs 25°CT' 7.5 B#r^«#Ufeo M^^^MM^s ^S^DVh^/^ 

y ^ -(n--N^-9->/i^^^5=-;i/=i/i X'Mm)x"mm\y. m.mmmi24mg)^m 

tzoCiti^^ ^{Z^W.mMmmi^^ t:^^ h^^7-f-(HPLC)(ODS:*f^A, T 
-fe h - h U;i//7jc =80/20 T*^m)T'MMb^ {b^!^ 7(16 mg, IR^ 23%)^f# 

IR(KBr): 3244, 2970, 2930, 1836, 1708, 1656, 1529, 1492, 1451, 1383, 1366, 
1246, 1167, 1098, 958, 913, 886, 734 cm-i 

»H NMR(CDCl3, 300MHz)(5 ppm: 9.02(br d, J=9.2 Hz, IH), 8.50(s, IH), 
8.28(d, J=8.8 Hz. 2H), 8.02(d, J=8.3 Hz, 2H), 7.46-7.59(m, 4H), 6.40(br s, 
IH). 6.23(d. J=12.4 Hz, IH), 6.13(d, J=12.7 Hz, IH), 5.3l(br d. J=7.9 Hz. IH). 
4.93(ddd, J=4.1. 4.7, 8.8 Hz, IH), 4.45(d, J=4.6 Hz, IH), 4.39(m, IH). 2.86(dd. 
J=5.1, 5.9 Hz, IH), 2.32-2.43(m, 2H), 1.89(m, IH), 1.67(m, IH), 1.40(s, 9H), 
1.22-1.45(m, 2H). 1.13(d, J=6.8 Hz, 3H), 0.93(d, J=6.8 Hz, 3H), 0.81(t, J=7.4 
Hz, 3H), 0.57(m, IH), 0.41-0.49(m, 2H) 
FABMS m/z: 660(M+H)* calculated for C37H45N308=659 



48 



wo 00/43000 



PCT/JPOO/00247 



HRFABMS calculated for C37H46N308(M+H)* 660.3285 found 660.3281 

UCK14A2(49 mg, 0.11 mmol)<& N,N- ^ K(4.9 TaL)lzmM 
3-y)l:^n^>i^)VZfU ^ K(0.065 mL, 0.53 mrnoDiJ J:t>*M^:*J U "t? A 
(29mg, 0.21 mmol)S^JP;t. 25*'CT' 1 B#rM# U;to U * 

>7';i/^Dv h^-^7^-(n--\=^1t>/g^^j:5^;i/=i/i T^mK'MMb^ -fb 

^!^8(48ing, IR^ 78%)^f#;feo 

«H NMR(CDCl3, 300MHz)5 ppm: 9.17(d, J=9.2 Hz, IH), 7.32(m, IH), 6.98- 
7.16(in, 3H), 6.75(br s, IH), 5.39(br d, J=7.7 Hz, IH), 5.15(s, 2H), 4.98(ddd, 
J=4.6, 4.6, 9.2 Hz, IH), 4.62(d, J=4.6 Hz, IH), 4.39(m, IH), 3.50(dd, J=4.6, 
7.5 Hz, IH), 2.50(m, 2H), 1.86-2.07(m, 2H), 1.63(ni, IH), 1.43(s, 9H), 1.39(d, 
J=7.0 Hz, 3H), 1.28(m, IH), 1.05(d, J=6.8 Hz, 3H), 0.9 Km, 3H), 0.78(m, IH), 
0.68(m, IH), 0.60(m, IH) 

FABMS m/z: 578(M+H)+ calculated for C29H4oN308F=577 

HRFABMS calculated for C29H4iN308F(M+H)+ 578.2878 found 578.2886 

mmm 9 it^^^ 9 cD-^m 

UCK14A2(50 mg, 0.11 mmol)^ N,N-i^ ^ AT ^ H(5.0 mL)CC^^ 

U> TV)Vyu ^ K(0.041 mL, 0.47 mmoD^Jct t>'J^^* V ^ J^(31 mg, 0.22 
mmol)^inXx 25-0 T- 0.5 ^^ift^fbfeo jilt^f^MS^^ i/'J*y;i'^DV 

h^3:7^-(n.^dr-9->/s^^^^;i/=3/2 T-?gm)T-)^M mmwim^i 

mg)§l#fco cn^^?){C^SlffiHPLC(ODS:tf^A, h - h V )l/ 7^=55 
/45T-^m)T'MMU. -fb^^^ 9(35 mg, M 63%)<£fffco 
iH NMR(CDCl3, 300MHz)(5 ppm: 9.10(br d, J=8.8 Hz, IH), 6.70(br s, IH), 
5.89(ddd, J=5.7, 10.7, 16.2 Hz, IH), 5.40(br d, J=7.9 Hz, IH), 5.32(dd, J=1.4, 
17.2 Hz, IH), 5.23(dd, J=1.3, 10.4 Hz, IH), 4.94(ddd, J=4.2, 4.6, 8.8 Hz, IH), 
4.63(m, 3H), 4.40(m, IH), 3.54(dd, J=4.6, 7.5 Hz, IH), 2.43-2.56(m, 2H), 
1.98(m, IH), 1.65(m, IH), 1.44(s, 9H), 1.24-1.39(m, 5H), 1.08(d, J=6.1 Hz, 
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3H), 0.95(t, J=7.5 Hz. 3H), 0.68-0.85(m, 2H), 0.6 l(m, IH) 

FABMS m/z: 510(M+H)* calculated for C25H39N3O8=509 

HRFABMS calculated for C25H4oN308(M+H)+ 510.2815 found 510.2833 

mmm 4hMmiz^ mmm 9 x-m h n^i^^^ 9(i8 mg, 0.035 mmoix ^ 

DDp<^>(1.8 mL)i5<tt>*h U 7 P 1^^(0.35 mL, 4.6 mmol)A* e>^b^tl 
10(18 mg, IR^ 100%)g:^ifeo 

NMR(CDCl3. 300MHz)(5 ppm: 9.67(br d, J=9.3 Hz, IH), 6.90(br s, IH), 
5.88(ddd, J=5.5, 10.5, 17.1 Hz, IH), 5.32(dd, J=1.3, 17.1 Hz, IH), 5.23(dd, 
J=1.3, 10.5 Hz, IH), 4.89(m, IH), 4.68(d, J=4.6 Hz, IH), 4.62(d, J=4.8 Hz, 
2H), 4.18(m, IH), 3.52(dd, J=4.6, 7.7 Hz, IH), 2.55(m, IH), 2.47(m, IH), 
1.99(m, IH), 1.65(m, IH), 1.58(d, J=6.9 Hz, 3H), 1.23-1.49(m, 2H), 1.07(d, 
J=6.7 Hz, 3H), 0.95(t, J=7.5 Hz, 3H), 0.89(in, IH), 0.80(m, IH), 0.62(m, IH) 
FABMS m/z: 410(M+H)+ calculated for C2oH3iN3O6=409 
HRFABMS calculated for CzoHsaNsOeO^I+H)* 410.2291 found 410.2304 

UCK14A2(50 mg, 0.11 mmol)^ i^^uu^^ >(5.0 mL){C?§)^ Us n-T'^;!/ 
T)VZl— )]/{{). 01^ mL, 0.16 mmol)^ ^ U^^t/ ^ ^ K(22 

mg, 0.11 mmol), 1-b K O df- > v h U T V* — — 7klP«^(25 mg, 0.21 
mmol)i5=tr>' A-V/^^)VT ^ ^ t: U >(2.6 mg, 0.021 mmol)^in^s 25"C-e 

i.^mfMmnx^tzo mno^^mm^k. iy^)ti^)v^u'^ v^^^y -(—{n-^^'*)- 

>/g^^ai5^;b=3/2T-?^m)T-)iiML^ mm^m^l mg)^#fco Cltl^^?) 
t^mffl HPLC(ODS*^A, y-fe b- h U;V/7K=60/40T'?ifm)T'!ii^L/. 
<b^tl 11(9.3 mg, » B.%%)^ntzo 

»H NMR(CDCl3, 300MHz)(5 ppm: 9.02(br d, J=8.2 Hz, IH), 6.61(br s, IH), 
5.40(br d, J=7.5 Hz, IH), 4.63(d, J=4.4 Hz, IH). 4.50(m, IH), 4.40(m, IH), 
4.12(d, J=6.2 Hz, 2H), 3.55(m, IH), 2.41-2.54(m, 3H), 2.00(m, IH), 1.55- 
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1.75(m, 2H), 1.44(s, 9H), 1.42(d, J=7.4 Hz, 3H), 1.23-1.40(m. 5H), 1.09(d, 

J=6.6 Hz, IH), 0.84-1.00(m, 8H), 0.61(m, IH), 0.57(m. IH) 

FABMS m/z: 526(M+H)* calculated for C26H43N308=525 

HRFABMS calculated for C26H44N308(M+H)* 526.3128 found 526.3118 

mmm 12 ^b^^ 12 ©-^gg 

^un^^y (2.5 mL):fe ct t>' h 7 JU^t D 1^^(0.5 1 mL, 6.6 mmol)iP 5) it^m 
12(27 mg, mm 100%)^t#fco 

»H NMR(CDCl3, 300MHz)<y ppm: 9.60(br d, J=9.5 Hz, IH), 6.86(br s, IH), 

4.86(m, IH), 4.69(d, J=4.4 Hz, IH), 4.18(m, IH), 4.12(t, J=6.6 Hz, 2H), 

3.53(dd, J=4.6, 7.7 Hz, IH), 2.55(m, IH), 2.41(m, IH), 1.99(m, IH), 1.55- 

1.71(m, 5H), 1.24-1.44(m, 4H), 1.14(in, IH), 0.95(t, J=7.5 Hz, 3H), 0.92(t, 

J=7.5 Hz, 3H), 0.67-0.84(m, 5H), 0.62(m, IH) 

FABMS m/z: 426(M+H)+ calculated for C2iH35N306=425 

HRFABMS calculated for C2iH3gN306(M+H)+ 426.2605 found 426.2624 

mmm 13 it-^^ 13 cD^m 

UCK14A2(30 mg, 0.064 mmol)<& ^ D O ^ >(0.90 mL)^XV^iy^U^ 
:Jr+^>(1.8mL)^C^g^b^ tert-7"^;i/ 2,2,2 h U n P T-fe h ^ t^— h (0.11 
mL, 0.064 mmol)i5J:t>'^D > h U y)l:t^) K i^x5^;i/X— 7^ U— h(0.0079 
mL, 0.064 mmol)^ SO <t> 25'CT' 0.5 B#TO# bfeo U * 

^;i/^D-x' h^^7>f-(n-^^1t>/B^^ai^;i/=3/2 T'^iiDT-MMbs M 
mmm20mg)^mtco ^Ltl^:^ (^IZ^mm HPLC(0DS:*7vA, T-fe h - h U 
;U/7K=60/40-e^/±l)T-)milibx -fb-^^ 13(18 mg. IR* 54%)^mtco 
iH NMR(CDCl3, 300MHz) d> ppm: 8.88(br d, J=8.8 Hz, IH), 6.63(br s, IH), 
5.42(br d, J=7.5 Hz, IH), 4.78(m, IH), 4.63(d, J=4.6 Hz, IH), 4.35(m, IH), 
3.52(dd, J=4.6, 7.5 Hz, IH), 2.38-2.53(m, 2H), 2.00(m, IH), 1.61-1.75(m, 2H), 
1.45(s, 9H), 1.39-1.44(m, 12H), 1.33(m, IH), 1.08(d, J=6.8 Hz, 3H), 0.96(t, 
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J=7.3 Hz, 3H), 0.88(m, IH), 0.77(m, IH), 0.60(m, IH) 

FABMS m/z: 526(M+H)* calculated for C26H43N308=525 

HRFABMS calculated for C26H44N308(M+H)* 526.3128 found 526.3098 

mmm 14 it^^ u cD^m 

MMM lit [5l1i{Z,UCKl4A2(47 mg, 0.099 mmol). S/' ^ P D / ^ >(4.7 mL). 

^ n ;i/ ^ ^ y (0.024 mL, 0.20 mmoDs l,3->^ V O ^ * ;i/ 
Tt^y-r ^ h*(41mg, 0.20inmolX 1- 1 H P ^i/'^vy h U T^/— 7klnt}(47 
mg, 0.40 mmoDiJcfctJ^ 4-i>;^^)]/T ^ y U >(4.8 mg, 0.040 mmol)>?? (bit 
^tll4(15mg, SU^ 26%)^mrco 

iH NMR(CDCl3, 300MHz)(J ppm: 9.02(d, J=9.0 Hz, IH), 6.63(br s, IH). 
5.40(br d, J=7.7Hz, IH), 4.90(m, IH), 4.62(d, J=4.6 Hz, IH), 4.38(m, IH), 
3.93(d, J=6.2 Hz, 2H), 3.54(dd, J=4.6, 7.7 Hz, IH), 2.41-2.54(m, 2H), 1.98(m, 
IH), 1.55-1.77(m, 7H), 1.39-1.45(m, 12H). 1.15-1.38(m, 7H), 1.08(d. J=6.6 
Hz, 3H), 0.96(t, J=7.3 Hz, 3H), 0.88(m, IH), 0.77(m, IH), 0.61(m, IH) 
FABMS m/z: 566(M+H)+ calculated for C29H47N308=565 
HRFABMS calculated for C29H48N308(M+H)* 566.3442 found 566.3453 

mmm 15 it^m 15 <D^m. 

^MM lit UCK14A2(49 mg, 0.11 mmol). ^ P P ^ ^ >(4.9 mL)^ 

2-(h U;!/)^!^^— ;i/(0.015 mL, 0.11 mmol). 1,3-i^iy ^ U ^^i/ 

;i/5b;v^s;^ ^ K(22 mg, o.ii mmoi). 1-t K P^i/'^y V h 7K 

m^(25 mg, 0.21 mmol)iJj:t>* 4-S^ ^ ^ y U iy>(2.6 mg, 0.021 

mmoDj^J^ej-fb^!^ 15(15 mg, mm 25%)Sf#feo 

iH NMR(CDCl3, 300MHz)d ppm: 8.98(br d, J=9.0 Hz, IH), 6.62(br s, IH), 
5.39(br d, J=8.1 Hz, IH), 4.85(ddd, J=4.3, 4.5, 8.8 Hz, IH), 4.62(d, J=4.6 Hz, 
IH), 4.38(m, IH), 4.12-4.37(m, 2H), 3.55(dd, J=4.6, 7.5 Hz, IH), 2.38-2.54(m, 
2H), 1.99(m, IH), 1.58-1.75(m, 2H), 1.38-1.47(m. 12H), 1.33(m, IH), 1.08(d, 
J=6.8 Hz, 3H), 0.98(t, J=8.7 Hz. 2H), 0.95(t, J=7.5 Hz, 3H), 0.71-0.86(m, 2H), 



52 



wo 00/43000 



PCT/JPOO/00247 



0.60(m, IH), 0.04(s. 9H) 

FABMS m/z: 570(M+H)* calculated for C27H47N308Si=569 

HRFABMS calculated for C27H48N308Si(M+H)* 570.3211 found 570.3216 

mmm le <b^t) le (D^^ 

nMmQtmmz. UCK14A2(43mg, 0.091 mmolK N.N-i^'^ 
^ K(4.3inL). 2-3— Hx^ y — ;K0.035mL, 0.46inmol)*5J;t>*J^^:^ 'J •^7A 
(25mg, 0.18mmol)*-6{b-^!^ 16(24mg, IR¥ 51%)^mtzo 
iH NMR(CDCl3, 300MHz)(J ppm: 9.02(br d, J=8.6 Hz, IH). 6.80(br s, IH). 
5.33(br d. J=7.8 Hz, IH), 4.96(ddd, J=4.0, 4.6, 8.6 Hz, IH). 4.63(d, J=4.4 Hz, 
IH), 4.40(ddd, J=2.9, 6.6, 11.4 Hz, IH), 4.32(m, IH), 4.12(ddd, J=2.9, 5.5, 
11.7 Hz, IH), 3.68-3.86(m, 2H), 3.62(dd, J=4.4, 7.5 Hz, IH), 2.57(m, IH), 
2.48(m, IH), 1.99(m, IH), 1.69(m, IH), 1.39-1.48(m, 12H), 1.23-1.37(m, 2H), 
1.09(d, J=6.8 Hz, 3H), 0.96(t, J=7.3 Hz, 3H), 0.88(m, IH), 0.71(in, IH). 
0.6 Km, IH) 

FABMS m/z: 514(M+H)* calculated for C24H39N309=513 

HRFABMS calculated for C24H4oN309(M+H)+ 514.2764 found 514.2767 

mMm 17 'fb^ti 17 (D-^fife 



nMmS tmmi^i. UCK14A2(51 mg, O.U mmol). N,N-i^ ^ A T 

^ K(5.1mL)^ 5^;Ux.— 7^;i/(0.044mL, 0.54mmol)i5 J:t>'J^^ 

tl U '!7 A(30 mg, 0.22 mmol)*^ ^><b^^ 17(15 mg, 27%)^f#fco 
»H NMRCCDCls, 300MHz)(5 ppm: 9.12(br d, J=8.8 Hz, IH), 6.65(br s, IH), 
5.38(br d, J=7.5 Hz, IH), 5.30(d, J=5.9 Hz, IH), 5.24(d, J=5.9 Hz, IH), 
4.95(ddd, J=4.2, 4.6, 8.8 Hz, IH), 4.63(d, J=4.6 Hz, IH), 4.40(m, IH), 3.55(dd, 
J=4.6, 7.5 Hz, IH), 3.37(s, 3H), 2.45-2.58(m, 2H), 1.99(m, IH), 1.58-1.77(m, 
2H), 1.40-1.48(m, 12H), 1.32(m, IH), 1.07(d, J=6.7 Hz, 3H), 0.95(t, J=7.3 Hz, 
3H), 0.74-0.85(m, 2H), 0.62(m, IH) 
FABMS m/z: 514(M+H)* calculated for C24H39N309=5 13 
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HRFABMS calciilated for C24H4oN309(M+H)* 514.2765 found 514.2759 

nmm 18 ib^tj 18 o^fijc 

n^ms tmUiZ. UCK14A2(46 mg, 0.098 mmolK N,N- AT 
^ K(4.6 mLX h 7 jiy >(98 mg, 0.49 mmol):B^Tf^m^ V t> 

M21 mg, 0.20 mmoD^^^'fb^tl 18(28 mg, 49%)^mtzo 
iH NMR(CDCl3. 300MHz)(y ppm: 9.46(br d, J=9.3 Hz, IH), 7.87(m, 2H), 
7.62(in, IH), 7.50(m, 2H), 6.67(br s, IH), 5.43(br d. J=8.4 Hz, IH), 5.38(s, 
2H). 5.09(m, IH), 4.62(d, J=4.5 Hz, IH), 4.47(m, IH), 3.66(dd. J=4.6, 7.7 Hz, 
IH), 2.56-2.74(m, 2H), 1.89(m, IH), 1.70(m, IH), 1.55(m, IH), 1.38-1.47(m, 
12H), 1.19(m, IH), 0.99(d, J=6.7 Hz, 3H), 0.85-0.96(m, 2H), 0.79(d, J=7.3 Hz, 
3H), 0.65(m, IH) 

FABMS m/z: 588(M+H)* calculated for C3oH4iN309=587 

mmm 19 fb^tj 19 (o-^m 

UCK14A2(52 mg, 0.11 mmol)^ ^ p D ^ ^ >(5.2 mh)lzmM Us 

X0.012 mL, 0.11 mmol)s l,3--y ^ U ^^i/ JViD JVrf.p y( I K(23 mg, 
0.11 mmol):fcJ:tJf 1-b Yu^i^^>'J h U T V— 7jcWt)(26 mg, 0.22 

mmoi)<fejtjn;ts 25''CX' o.smsmnvtco mncommm'^s ^>u±?'^;i/^d-7 

mg)^f#fco Citl^^ iblZ^^m HPLC(ODS ;J3 7A. T-fe h - h U ;V/7j<=50 
/50T-?§m)-t'MMbs {b^!^ 19(31 mg, IK^ 50%)>&f#fco 
»H NMR(CDCl3, 300MHz)<5 ppm: 9.14(br d, J=6.5 Hz, IH), 7.18-7.45(m, 
5H), 6.90(m, IH), 6.77(br s, IH), 5.29(br d, J=6.7 Hz, IH), 4.83(m, IH), 
4.56(d, J=4.5 Hz, IH), 4.50(dd, J=4.6, 14.9 Hz, IH), 4.36(dd, J=5.5, 15.0 Hz, 
IH), 4.31(m, IH), 3.33(dd, J=4.6, 7.5 Hz, IH), 2.61(m. IH), 2.41(m, IH), 
1.92(m, IH), 1.80(m, IH), 1.57(m, IH), 1.42(s, 9H), 1.34(d, J=7.0 Hz, 3H), 
1.27(m, IH), l.OKd, J=6.8 Hz, 3H), 0.90(d, J=7.3 Hz, 3H), 0.87(m, IH), 
0.80(m, IH), 0.60(m, IH) 
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FABMS m/z: 559(M+H)+ calculated for C29H42N407=558 

HRFABMS calculated for C29H43N407(M+H)* 559.3132 found 559.3149 

MMm 4 t mmz. 19 ^ n^it^^ 19(18 mg, 0.033 mmol). 

^ >a SmL)^XXf h U 7;i/:tng^^(0.36mL, 4.7minol)A^?>'fb'a«^ 
20(16 mg, iSSim 85%)§|#fco 

m NMR(CDCl3, 300MHz)<5 ppm: 9.51(br d, J=8.8 Hz, IH), 7.25-7.38(m, 
6H), 7.02(br s, IH), 4.74(m, IH), 4.58(d, J=4.4 Hz, IH), 4.37-4.43(m, 2H), 
4.17(in, IH), 3.40(dd, J=4.6, 7.9 Hz, IH), 2.43(m, IH), 2.28(m, IH), 1.90(m, 
IH), 1.44-1.63(m, 5H), 1.28(m, IH), 0.98(d, J=6.8 Hz, 3H), 0.90(m, IH), 
0.89(t, J=7.3 Hz, 3H), 0.75(m, IH), 0.56(m, IH) 
FABMS m/z: 459(M+H)* calculated for C24H34N405=458 

mMm2i 'fb-^ti 21 cD-^fig 

mum 19 t UCK14A2(49 mg, 0.11 mmol)> ^ P n ^ ^ >(4.9 mL)^ 

1-:^ 7 ^ > ^ T ^ XO.0 15 mL, 0.11 mmol). l,S-ty ^ u ^^^> )l 
^ K(22 mg, 0.11 mmol)4b*ctt>' 1-h h* P^S/^>V^ h U TV-;i/— zKfU 
tK25mg.0.21mmol)5bf>^'fb-^i^21(38mg, IR* 60%)=Srf#feo 
IR(KBr): 3272, 3054. 2974, 2936, 1835, 1650, 1513, 1454, 1367, 1249, 1166, 
1100, 1021, 914, 887, 778, 668 cm-i 

iHNMR(CDCl3, 300MHz)<5 ppm: 9.07(br s, IH), 7.97(m, IH), 7.86(m, IH), 
7.80(m, IH), 7.48(m, 2H), 7.40(m, 2H), 6.84(br s, IH), 6.55(s, IH), 5.25(br d. 
J=6.4 Hz, IH), 5.04(dd, J=6.5, 14.7 Hz, IH), 4.82(m, IH), 4.74(dd, J=4.8, 
14.5 Hz, IH), 4.36(d, J=4.6 Hz. IH), 4.26(m. IH), 2.86(m, IH), 2.63(m, IH), 
2.27(m, IH), 1.88(m, IH). 1.70(m, IH), 1.40(s, 9H), 1.24-1.37(m, 2H), 1.20(d, 
J=7.0 Hz. 3H), 0.90(d, J=6.6 Hz, 3H). 0.78-0.85(m, 4H), 0.73(m, IH), 0.55(m, 
IH) 

FABMS m/z: 609(M+H)* calculated for C33H44N4O7=608 
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HRFABMS calculated for C33H45N407(M+H)+ 609.3288 found 609.3306 

mmm 22 it^m 22 ©-^^g 
mMm 4tmmf'^. n^m 2 1 t- ft ti -fb-^ti 2 1(28 mg. o.o46 mmoDs 

^ D D ^ ^ > (2.8 mL)i5 J: t>' h U 7 P @^^(0.57 mL, 7.3 mmol)*^ e> -ftl^tl 
22(25 mg, M 86%)>£|§feo 

m NMR(CDCl3, 300MHz)(J ppm: 9.45(br d, J=8.8 Hz, IH), 7.76-7.90(m, 
2H), 7.7 l(m, IH), 7.37-7.47(m, 2H), 7.27-7.35(m, 2H), 7.23(m, IH), 6.90(brs, 
IH), 4.62-4.85(m, 3H), 4.41(d, J=4.2 Hz, IH), 4.13(m, IH), 3.06(dd, J=4.4, 
7.3 Hz, IH), 2.18-2.35(m, 2H), 1.77(m, IH), 1.23-1.48(m, 5H), 1.1 l(m, IH), 
0.93(m, IH), 0.88(d, J=6.8 Hz, 3H), 0.80(t, J=7.3 Hz, 3H), 0.66(m, IH), 
0.45(m, IH) 

FABMS m/z: 509(M+H)-^ calculated for C28H36N4O5=508 

HRFABMS calculated for C28H37N405(M+H)+ 509.2764 found 509.2780 

UCK14A2(30 mg, 0.063 mmol)>£ 9^riU^^ >(3.0 mL){C?gP Us 7 x - 
;i/ 1 K ^ X0.0062 mL, 0.063 mmol)> l,3-i^$/^ 0^=3ri/;i/*;un^i^'l' ^ K 
(13 mg, 0.063 mmol)*5ctUf 1-t l^U^i/^^'J h 'J r V*— 7kffi^(15 mg, 
0.13mmol)^;!]ax.s 25VX' O.smmmWVtzo jl^Of^^ZO-Sf^. ^Jl^Dv'N 

^^y^ -(n-'^.^■9- >/@^^ai^;i'=i/3 X'mm)X'mm m.nmm25 mg) 

^ntzo Ztl^^ e,iz^W.m HPLC(ODS tl^A, T-{zh=-h U;b/7k=50/ 
50T7§m)T'mMb. 23(22 mg, W e2%)^mtzo 

IH NMR(CDCl3, 300MHz)5 ppm: 9.19(br d, J=7.5 Hz, IH), 8.52(br s, IH), 
7.14-7.23(m, 2H), 6.74-6.91(m, 4H), 6.16(br d, J=3.6 Hz, IH), 5.32(br d, 
J=7.1 Hz, IH), 4.90(m, IH), 4.62(d, J=4.6 Hz, IH), 4.36(m, IH), 3.55(dd, 
J=4.6, 7.9 Hz, IH), 2.44-2.58(m, 2H), 1.95(m, IH), 1.84(m, IH), 1.62(m, IH), 
1.40-1.46(m, 12H), 1.26(m, IH), 1.03(d, J=6.6 Hz, 3H), 0.90(t, J=7.3 Hz, 3H), 
0.89(m, IH), 0.70(m, IH), 0.59(m, IH) 
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FABMS m/z: 560(M+H)* calculated for C28H4iN507=559 

HRFABMS calculated for C28H42N507(M+H)* 560.3084 found 560.3094 

mmm 24 -fb^ti 24 (D-^^g 

^MM 19 h|pHi{::sUCKl4A2(21 mg, 0.044 mmol)^ v ^ O D ^ ^ >(2.1 mL)s 
n-7'5^;i/T^ >(0.0044mL, 0.044 mmolX l,S-i^ ^ D ^^i/ Jltl Jl^T^i^ ^ ^ 
h*(9.1 mg, 0.044 mmol)i5J:t>* 1- 1 K D dpi/ ^ > V h U T V — TKlPtXlO 
mg, 0.088 mmol)i>(^'{t^m 24(21 mg, Um 89%)^mrzo 
»H NMR(CDCl3, 300MHz)<5 ppm: 9.10(br d, J=7.1 Hz, IH), 6.81(br s, IH), 
6.48(m, IH), 5.32(br d, J=6.2 Hz, IH), 4.75(m, IH), 4.62(d, J=4.4 Hz, IH). 
4.33(m, IH), 3.52(dd, J=4.4, 7.7 Hz ,1H), 3.22(dd, J=7.0, 12.8 Hz, IH), 
3.21(dd, J=6.6, 12.3 Hz, IH), 2.58(m, IH), 2.42(m, IH), 2.00(m, IH), 1.39- 
1.55(m, 2H), 1.44(s, 9H), 1.41(d, J=7.0 Hz, 3H), 1.23-1. 39(m, 5H), 1.07(d, 
J=6.6 Hz, 3H), 0.84-1.01(m, 7H), 0.80(m, IH), 0.59(m, IH) 
FABMS m/z: 525(M+H)+ calculated for C2sH44N407=524 
HRFABMS calculated for C26H45N407(M+H)* 525.3288 found 525.3268 
25 it^m 25 (D^m, 

mmm 4tmmiz. nmrn 24 x-n ^ n^ih^'m 24(24 mg, 0.046 mmoi). i/ 

^ D D / ^ >(2.4mL)43J;t>* h U :7 n @^^(0.48 mL, 6.3 mmol)^ e)'fb^^ 
25(23 mg, W WMntio 

m NMR(CD3CN, 300MHz)(5 ppm: 9.1p(m, IH), 7.50(s, IH), 6.70(br s, IH), 
4.70(d, J=4.4 Hz, IH), 4.55(m, IH), 4.10(m, IH), 3.65(dd, J=4.4, 8.2 Hz, IH), 
3.07-3.20(m, 3H), 2.49(m, IH), 2.26(m, IH), 1.85-1.98(m, 6H), 1.52(m, 2H), 
1.23-1.46(m, 4H), 1.01(d, J=7.0 Hz, 3H), 0.79-0.96(m, 6H), 0.54(m, IH) 
FABMS m/z: 425(M+H)+ calculated for C2iH36N405=424 
HRFABMS calculated for C2iH37N405(M+H)* 425.2782 found 425.2764 
IIS£^J26 ib^t] 26 (D^fijt 

UCK14A2(40 mg, 0.085 mmol)^ ^ D D ^ ^ >(4.0 mL)^C?^j5|b^ 
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;i- U >(0.0074inL, 0.085 mmolX 1,3- i;i>^n^:3e5^ ;i/:t);i/^i^-f ^ h*(18mg, 
0.085 mmol)*5J:t>* 1-t: h*D^S/^>V h U T V — 7kln'^(20 mg, 0.17 
mmol)^^PX^ 25''CT' 2.5 B$P^m#bfeo il^CD^M^. vU*^;i/^DV 
h 7 ^ -(n-^:ir-9->/i^^Ji^;b=l/5~l/l0 T-^m)T-5^Mb. ^b^i^ 
26(12 mg, IR* 26%)>^f#feo 

»H NMR(CDCl3, 300MHz)d ppm: 8.53(br d, J=7.1 Hz, IH), 6.65(br s, IH), 
5.33(br d, J=7.1 Hz, IH), 5.07(ddd, J=4.4, 4.6, 9.0 Hz, IH), 4.6 l(d, J=4.6 Hz, 
IH), 4.32(m, IH), 3.40.3.77(m, 9H), 2.50(in, IH), 1.90-2.09(in, 2H), 1.61- 
1.82(m, 2H), 1.43(m, 9H), 1.38(d, J=7.0 Hz, 3H), 1.3 l(m, IH), 1.09(d, J=6.8 
Hz, 3H), 0.96(t, J=7.4 Hz, 3H). 0.89(m, IH), 0.80(m, IH), 0.6 l(m, IH) 
FABMS m/z: 539(M+H)* calculated for C26H42N408=538 
HRFABMS calculated for C26H43N408(M+H)+ 539.3081 found 539.3067 

19 t |pI^{3.UCK14A2(46 mg, 0.098 mmol)x i^^UUA'^ >(4.6 mL). 
h-r^=-y^yi^)l3^X'r)V(21 mg, 0.12 mmol)s U^^t^Jltl )l 

^ h* (24 mg, 0. 12 mmol):§3 J: t>* 1- 1 K D ^ ^ > h U T V' — 7Kfq 
tK27mg, 0.23 mmoDi^^'fb-^^ 27(20 mg, IR^ 32%)^f#fco 
iH NMR(CDCl3, 300MHz) (5 ppm: 9.00(br d, J=7.5 Hz, IH), 7.30-7.41(m, 
5H), 7.20(m, IH), 6.67(br s, IH), 5.30(br d, J=7.0 Hz, IH), 5.18(d, J=12.3 Hz, 
IH), 5.13(d, J=12.3 Hz, IH), 4.87(m, IH), 4.6 l(d, J=4.6 Hz, IH), 4.57(m, IH), 
4.34(m, IH), 3.48(dd, J=4.6, 7.7 Hz, IH), 2.46-2.59(m, 2H), 1.98(m. IH), 
1.58-1.72(m, 2H), 1.40-1.48(m, 12H), 1.38(d, J=7.2 Hz, 3H), 1.28(m, IH), 
1.05(d, J=6.8 Hz, 3H), 0.98(m, IH), 0.92(d, J=7.3 Hz, 3H), 0.76(m. IH), 
0.56(m, IH) 

FABMS m/z: 631(M+H)+ calculated for C32H46N4O9=630 

HRFABMS calculated for C32H47N409(M+H)+ 631.3344 found 631.3358 

mmm28 ^^^^28 0)-^^. 
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HJte^J 4 -^mi^n^it^^ 4(20 mg, 0.035 mmol)^7^ h ^ b h* D 7 ^ >(1.0 
mL)*5 cfc r>'7j<(1.0 mL){3 mM b> ^ > ;i/ ^ O D — h (20 mg, 0. 14 mmol) 

^"cfct>*^^7j<:^:i- h U •!7A(12mg,0.14mmol)>&j!jPX.s 0°C-e 1 B#P^il# b;feo 

/lT'^m)T*JliMbs 'fb^^ 28(20 mg, IjX^ 95%)=S:t#fco 
iH NMR(CDCl3, 300MHz)(5 ppm: 9.13(br d. J=9.4 Hz, IH), 7.23-7.42(m, 
lOH), 6.58(br s, IH), 5.68(br d, J=7.7 Hz, IH), 5.16(s, 2H), 5.09(s, 2H), 
4.97(m, IH), 4.60(d, J=4.4 Hz, IH), 4.47(m, IH), 3.45(dd, J=4.4, 7.5 Hz, IH), 
2.42-2.55(m. 2H), 1.95(m, IH), 1.54-1.72(m, 2H), 1.41(d, J=7.0 Hz, 3H), 
1.30(m, IH), 1.04(d, J=6.8 Hz, 3H), 0.94(t. J=7.3 Hz, 3H). 0.89(m, IH), 
0.72(m, IH), 0.57(m, IH) 

FABMS m/z: 594(M+H)* calculated for C32H39N308=593 
29 ib^J^ 29 (D^m, 

4 Hm^tl^it^^ 4(40 mg, 0.070 mmol) S 5^ h ^ t H D ^ >(2.0 
mL)*5<tl>*7K(2.0 mL)C?g^U> 4-^0 ^'^V D O — h (120 mg, 
0.35 mmol)i5<tt;^J^^7K^:^ h U '>A(29 mg, 0.35 mmol)^inx.. O^CT' im 

^j^^;i/=l/lT-vgiti)T-M^b^ ib-^i^ 29(39 mg, IR^ 83%)^fffco 
iH NMR(CDCl3, 300MHz)<5 ppm: 9.13(br d, J=9.2 Hz, IH), 7.43-7.49(m, 
2H), 7.29-7.37(m, 5H), 7.17-7.24(m, 2H), 6.59(br s, IH), 5.72(br d, J=7.7 Hz, 
IH), 5.15(s, 2H), 5.02(s, 2H), 4.96(m, IH), 4.60(d, J=4.4Hz, IH), 4.44(m, IH), 
3.45(dd, J=4.5, 7.5 Hz, IH), 2.42-2.55(m, 2H), 1.96(m, IH), 1.70(m, IH). 
1.62(m. IH), 1.40(d, J=7.0 Hz, 3H), 1.30(m, IH), 1.04(d, J=6.8 Hz, 3H), 
0.93(t, J=7.3 Hz, 3H), 0.93(m, IH), 0.53-0.68(m, 2H) 
FABMS m/z: 672(M+H)* calculated for C32H38N308"'9Br=671 

MMm 30 ib-^#J 30 (D-^m 

mMm4-^m^n^it^<^ 4(20 mg, 0.035 mmoD^N,N-iy^^Jlyt-^}lL.T 
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^ K(2.0 mL){C^g?L. ^Vi^'^b-f V vT^— h(0.017mL,0.14mmol)i5«fcur 
h U 31 >(9.7mL, 0.070 mmol)^j!]^x.^ 0°CT- 0.5 B^F^Sif Ufeo iiS 

(D^MM^. Vtl^^l^U-^ h ^^^-f — (n-^:3^t^>/P^a:^;l/=l/3-t- 
^ai)T*iMb^ fb^^^ 30(19 mg, JR^ 92%)^fffeo 

»H NMR(CDCl3, 300MHz)(y ppm: 9.12(br d. J=9.0 Hz, IH), 7.14-7.40(m, 
lOH), 6.65(br s, IH), 5.98(m, IH), 5.55(m, IH), 5.15(d, J=12.3 Hz, IH), 
5.09(d, J=12.3 Hz, IH), 4.74(m, IH), 4.6 l(m, IH), 4.58(d, J=4.6 Hz, IH), 
4.32(d, J=5.5 Hz, 2H), 3.46(dd, J=4.4, 7.5 Hz, IH), 2.49(m, IH), 2.29(m, IH). 
1.94(m, IH), 1.61(m, IH), 1.38(d, J=7.0 Hz, 3H), 1.19-1.35(m, 2H), 1.03(d, 
J=6.8 Hz, 3H), 0.93(t, J=7.4 Hz, 3H). 0.90(ni, IH), 0.69(in, IH), 0.50(m, IH) 
FABMS m/z: 593(M+H)* calculated for C32H4oN407=592 

mmm SI it^^sKD^m 
nmm 30 [Biiit. mmm 4X'm ^ti^it-^m 4(20 mg, 0.035 mmoi). n,n- 

i^^^Jin-^JlATS. K(2.0mL). ^ V V i-/':?-— h (0.014 mL, 0.14 

mmol)*5J:t>' h Uni5^;i.T^ X0.0097 mL, 0.070 inmol)j!p ^j-fb^tJ 31(16 mg, 

m NMR(CDCl3, 300MHz)(5 ppm: 9.00(br d, J=7.9 Hz, IH), 7.33(s, 5H), 
6.73(br s, IH). 5.5 l(m, IH), 5.15(s, 2H), 4.92(ddd, J=4.2, 4.6, 8.8 Hz, IH), 
4.62(d, J=4.6 Hz, IH), 4.57(dq, J=7.2, 7.2 Hz. IH), 4.25(m, IH), 3.81(dq, 
J=6.2, 12.8 Hz, IH), 3.51(dd, J=4.6, 7.0 Hz, IH). 2.55(m, IH), 2.40(m, IH), 
1.98(m, IH), 1.83(m, IH), 1.64(m. IH), 1.36(d, J=7.0 Hz, 3H), 1.30(m, IH), 
1.02-1.15(m, 9H), 0.95(t, J=7.5 Hz, 3H), 0.89(m, IH), 0.74(m, IH), 0.59(m. 
IH) 

FABMS m/z: 545(M+H)+ calculated for C28H4oN407=544 
32 it^^ 32 (D^m 

mmm so tmm^. nmm 4 -^m^n^^t-^^ 4(20 mg, 0.035 mmoi).N,N- 

i^^^;i/^;i/AT^ K(2.0mL)s ^>v?;i/'1' V^::rS/7'^.— |>(0.019mL, 0.14 
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mmol)i3it>* b U Ji^Jl/T'^. >(0.0097mL, 0.070 mmol)3t)» ^j'fb^tJ 32(16 mg, 

iH NMR(CDCl3, 300MHz) (5 ppm: 9.57(br d, J=9.2 Hz, IH), 7.63(br s, IH), 
7.29-7.38(m, lOH), 6.58(br s, IH), 6.55(br s, IH), 5.13(s, 2H), 5.07(m, IH), 
4.74(m, IH), 4.62(d, J=4.6 Hz, IH), 4.51(d, J=14.7 Hz, IH), 4.49(d, J=14.8 
Hz, IH), 3.48(dd, J=4.6, 7.5 Hz, IH), 2.53(m, IH), 2.29(m, IH), 1.96(m. IH), 
1.55-1.75(m, 2H), 1.43(d, J=7.0 Hz, 3H), 1.30(in, IH), 1.05(d, J=6.8 Hz, 3H), 
0.94(t, J=7.3 Hz, 3H), 0.55-0.78(m, 2H), 0.48(m, IH) 
FABMS m/z: 609(M+H)+ calculated for C32H4oN406S=608 

mmm 30 tmmiz. mmm 4 T-t# ^ n s-fb-^^ 4(20 mg, 0.034 mmoi). n,n- 

f^;i/^;i'A7' ^ K(2.0 mL). ^7j<:$mS^(31 mg, 0.14 mmol)*5 J;!)^ h U 
:i^^)VT5, >(0.0095mL, 0.068 mmol)A^e)'fb^^^ 33(20 mg, ^&&0)^^^tzo 
iH NMR(CDCl3, 300MHz) 5 ppm: 9.35(br d. J=9.3 Hz, IH), 7.30-7.52(m, 
8H), 7.28-7.36(m, 2H), 7.18(br d, J=7.4 Hz, IH), 6.70(br s, IH), 5.18(s, IH), 
5.00(m, IH), 4.88(m, IH), 4.63(d, J=4.4 Hz, IH), 3.48(dd, J=4.5, 7.5 Hz, IH), 
2.47-2.58(m, 2H), 1.97(m, IH), 1.63(m, IH), 1.52(d, J=6.9 Hz, 3H), 1.22- 
1.38(m, 2H), 1.06(d, J=6.8 Hz, 3H), 0.95(t, J=7.5 Hz, 3H), 0.89(m, IH), 
0.75(m, IH), 0.59(m, IH) 

FABMS m/z: 564(M+H)* calculated for C3iH37N307=563 

mmm 34 ^t^^s4(D^m 

m.Mm 4 -Cmibtl^it'^^ 4(20 mg, 0.035 mmol)<&^^(2.0 mL)lZjg^S 
^7jcS^^(0.67mL,7.1mmol)>S:3!lP^. 40°CT' 2 B^Pfgiti^ Ufeo 

iJ^^i^^ti^ h^^:?^— (n-^^'9->/g^^x^;i/=i/5 umiti^t^^M 
-(b^!^ 34(15 mg, IR^ 88%)^f#feo 
iH NMR(CDCl3, 300MHz)(5 ppm: 9.22(br d, J=9.4 Hz, IH), 8.26(s, IH), 
7.34(s, 5H), 6.60-6.69(m. 2H), 5.16(s, 2H), 4.97(ddd, J=4.4, 4.6, 9.0 Hz, IH), 
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4.74(dq. J=7.0. 7.0 Hz, IH), 4.64((i, J=4.6 Hz, IH), 3.37(dd, J=4.4, 7.5 Hz, 
IH), 2.45-2.56(in, 2H), 1.98(m, IH), 1.72(in, IH), 1.63(m. IH), 1.44(d, J=6.9 
Hz, 3H), 1.35(m, IH), 1.07(d, J=6.8 Hz, 3H), 0.96(t, J=7.4 Hz, 3H), 0.88(m, 
IH), 0.77(m, IH), 0.60(m, IH) 

FABMS m/z: 488(M+H)+ calculated for C25H33N307=487 

mmmss -rb-^ti 35 c^-^gg; 
mmm 30 1 nmz. nmm 4 T*f# e) n^it^^ 4(20 mg, 0.035 mmoDx n,n- 

K(2.0mL). M7KS^^(0.013 mL, 0.14mmol)43 h U x 
^)VT ^ >(0.0098 mL, 0.070 mmol)*^ ?5-fb-^t; 35(18 mg, ^Mm'tmtzo 
m NMR(CDCl3, 300MHz)(y ppm: 9.14(br d, J=9.2 Hz, IH), 7.34(m, 5H), 
6.68(br s, IH), 6.47(br d, J=7.2 Hz, IH), 5.16(s, 2H), 4.97(m, IH), 4.63(m, 
IH), 4.62(d, J=4.4 Hz, IH), 3.48(dd, J=4.4, 7.3 Hz, IH), 2.45-2.54(m, 2H), 
1.98(s, 3H), 1.96(in, IH), 1.63(m, IH), 1.40(d, J=7.0 Hz, 3H), 1.23-1.48(m, 
2H), 1.07(d, J=6.8 Hz, 3H). 0.95(t. J=7.3 Hz, 3H), 0.88(m, IH), 0.74(m, IH), 
0.59(m, IH) 

FABMS m/z: 502(M+H)+ calculated for C26H35N3O7=50 1 

^JS^J 4Tf#e)n?)'fb'&tJ 4(25 mg, 0.044 mmol)^ N,N-S^^ A T 

^ H(2.5 mL)(Cvgg|b> 2-f^i;>:*7;U:t?>^(ll mg, 0.087 mmol)s ^^-1- 
3i^;i/.3- (3-i^;<^JVTK yyu\^)]/) K K(17 mg, 0.087 mmol) 

*5J:tJ^l-h Yu^zy^y^J h V T'J-)V~7i^mm20 mg, 0.17 mmol) ^;!jnx.x 

-\^tl->/@^^ai^;i/=l/3 T-?gm)T'MMbs fb^i^ 36(18 mg, IR^ 71%) 

»H NMR(CDCl3, 300MHz) 6 ppm: 9.38(br d, J=9.5 Hz, IH), 9.35(d, J=1.2 Hz, 
IH), 8.73(d, J=2.6 Hz, IH), 8.55(dd, J=1.6, 2.5 Hz, IH), 8.51(br d, J=7.7 Hz, 
IH), 7.35(s, 5H), 6.64(br s, IH), 5.80(s, 2H), 5.0 l(m, IH), 4.88(m,lH), 4.65(d, 
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J=4.6 Hz. IH), 3.48(dd, J=4.6, 7.6 Hz, IH), 2.48-2.57(m, 2H). 1.99(m, IH), 
1.59.1.73(m, 2H), 1.55(d, J=7.0 Hz, 3H), 1.34(m, IH), 1.08(d, J=6.6 Hz, 3H). 
0.96(t. J=7.4 Hz, 3H). 0.88(m, IH), 0.76(m, IH), 0.60(m, IH) 
FABMS m/z: 565(M+H)* calculated for C29H35N507=564 

36 t mUi^. MMM 4 ^ n^ib^<^ 4(25 mg, 0.044 mmol). 
N,N-v^5^;i/5^;i'AT^ K(2.5mL)x 3-tert-y^^;i/^^^ ^^Wi^ U ;i/;r^i/7*D 

t:^>^(iimg, 0.087 mmol). i-ai^;i/-3- (3-^^^ ^ y hVl/) 

*>;i/jf:S^-r ^ K(17 mg, 0.087 mmoDiJcfct;^ l-t K D :3E^Sy^> V h UTV*-;i/ 
- tK^O tl (20 mg, 0.17 mmol)*»?)'fb-&i^ 37(16 mg, IR* 56%)<felifco 
»H NMR(CDCl3, 300MHz)cJ ppm: 9.27(br d, J=9.5 Hz, IH), 7.47(br d, J=7.7 
Hz, IH), 7.33(m, 5H), 6.61(br s, IH), 5.15(s, 2H), 5.01(m, IH), 4.66(m, IH), 
4.64(d, J=4.4 Hz, IH), 4.07(s, 2H), 3.56(dd, J=4.6, 7.5 Hz, IH), 2.45-2.57(m, 
2H), 1.97(m, IH), 1.55-1.75(m, 2H), 1.45(d, J=6.9 Hz, 3H), 1.30(m, IH), 
1.07(d, J=6.8 Hz, 3H), 0.91-0.98(m, 12H), 0.73(m, IH), 0.65(m, IH), 0.58(m, 
IH), 0.04(s, 6H) 

FABMS m/z: 632(M+H)+ calculated for C32H49N308Si=631 
^ilMm 38 'fb-^tl 38 CD-^fiX 

37 -Xrmhtl^ih^^ 37(24 mg, 0.038 mmol)>£5^ h-7tKP7-7> 
(2.4 mL)lC^g?bx IM ^y^b^" h^y^flTly'^-^I^/y^ h^t Kn7^ 
>^tfS(0.075 mL, 0.075 mmol):fe cfctJ^i^^(4.3 mg, 0.075 mmol)SSPX.^ 25°C 

X'2mmm:niytzo m.'^cD^mmm. i^^)ti^)\^^u-^ ^^^^^-(^dd^^ 

;i/A/3i^y-;i/=i5/i-e^m)T-MMb. ffimS^^^(l5mg)^^#fco ^n<&$ 

HPLC(ODS T-fe h - h U ;i//7j<=40/60 T'?§m)T-;ii^ 

U> -fb^tl 38(9.9 mg, IjK^ 49%)^t#fco 

iH NMR(CDCl3, 300MHz)(5 ppm: 9.02(br d, J=8.3 Hz, IH), 7.29-7.40(m, 
5H), 7.13(br d, J=6.7 Hz, IH), 6.66(br s, IH), 5.l9(d, J=11.9 Hz, IH), 5.13(d, 
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J=12.3 Hz, IH), 4.95(ddd, J=4.2, 4.2, 8.4 Hz, IH), 4.66(m, IH), 4.62(d, J=4.4 
Hz, IH), 4.01-4.14(m, 2H), 3.55(br s, IH), 3.49(dd, J=4.4, 7.4 Hz, IH), 2.42- 
2.58(m, 2H), 1.98(m. IH), 1.53-1.72(m, 2H), 1.44(d, J=7.0 Hz, 3H), 1.3 l(m, 
IH), 1.07(d, J=6.8 Hz, 3H), 0.96(t, J=7.3 Hz, 3H), 0.75(m, IH), 0.56-0.70(m, 
IH) 

FABMS m/z: 518(M+H)* calculated for C26H35N308=517 

mmm 39 39 co^m 
•^mm 30 h isi^tc. mmm 4 am ^ n^it^f^ 4(20 mg, 0.035 mmoi). n,n- 

i^^^;i/4^;i/AT^ K(2.0mL). ^>^> X)V^^=-)\/^ U ^) K (0.018 mL, 0.14 
mmol):fec);t>* h U ^ >(0.0096 mL, 0.069 mmol)^ ^<b^i^ 39(17 mg, 

83%)>£f#fco 

^H NMR(CDCl3, 300MHz)d ppm: 8.96(br d, J=9.1 Hz, IH), 7.82-7.88(m, 
2H), 7.38-7.55(m, 3H), 7.24-7.36(m, 5H), 6.59(br s, IH), 5-80(br d, J=9.0 Hz, 
IH), 5.50-5.68(m, 2H), 4.70(m, IH), 4.62(d, J=4.6 Hz, IH), 4.09(m, IH), 
3.47(dd, J=4.4, 7.6 Hz, IH), 2.39(m, IH), 2.22(m, IH), 1.99(m, IH), 1.56- 
1.72(m, 2H), 1.34(d, J=6.9 Hz, 3H), 1.28(m, IH), 1.07(d, J=6.8 Hz, 3H), 
0.95(t, J=7.5 Hz, 3H), 0.89(m, IH), 0.45-0.58(m, 2H) 
FABMS m/z: 600(M+H)+ calculated for C3oH37N308S=599 

mmm 40 40 (D^m. 
mmm 30 hnm^. 4 T-f# ^ns^b^ti 4(15 mg, 0.026 mmoi).N,N- 

v?p<5^;i/Jt^;i/AT^ h*(1.5mL), ^ ^ >;^;i/;}^-;i/^ D U K(0.0081 mL, 0.10 
mmol)*5J;t>' h ^):jl^)VT^ >(0.0073 mL, 0.052 mmol):?P 40(13 mg, 

W 95%)^f#feo 

iH NMR(CDCl3, 300MHz)d ppm: 9.18(d, J=9.3 Hz. IH), 7.34(m, 5H), 
6.68(br s, IH), 5.51(br d, J=12.3 Hz, IH), 5.17(m, 2H), 4.97(m, IH), 4.63(d, 
J=4.6 Hz, IH), 4.26(m, IH), 3.48(dd, J=4.6, 7.5 Hz, IH), 2.92(s, 3H), 2.44- 
2.60(m, 2H), 1.99(m, IH), 1.57-1.72(m, 2H), 1.45(d, J=7.2 Hz, 3H), 1.33(m, 
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IH), 1.09(d, J=6.8 Hz, 3H), 0.96(t, J=7.6 Hz, 3H), 0.78(m, IH), 0.54-0.66(m, 
2H) 

FABMS m/z: 538(M+H)+ calculated for C25H35N308S=537 

nmm 30 tmmiz. mmm^mi^ti^ it^m4a5 mg, 0.026 mmoiK 

N,N-i^^ ^;i/^;i/A7' ^ K(i.5 mL). i/y ju — )vit^::^y - d7 ^ n u H 

(0.0985 mL, 0.052 mmol)43 ct t>' h V ^ X0.014 mL, 0.10 mmol)ti> ^ 

fb'&tl 41(7.1 mg, liX^ 42%)^f#fco 

iH NMR(CDCl3. 300MHz)(5 ppm: 8.97(br d, J=8.9 Hz, IH), 7.80-7.96(m, 
4H), 7.39-7.55(m, IIH), 6.71(br s, IH), 5.16(s, 2H), 4.92(ddd, J=4.0, 4.6, 8.6 
Hz, IH), 4.33(d, J=4.4 Hz, IH), 3.86-4.04(m, 2H), 3.34(dd, J=4.6, 7.3 Hz, IH), 
2.37-2.48(m, 2H), 1.86(m, IH), 1.5 l(m, IH), 1.44(d, J=6.4 Hz, 3H), 1.17- 
1.30(m, 2H), 0.94(d, J=6.8 Hz, 3H), 0.89(t, J=7.4 Hz, 3H), 0.66-0.74(m, 2H), 
0.58(m, IH) 

FABMS m/z: 660(M+H)* calculated for C36H42N307=659 

mMm 42 42 (o-^^ 

"^Mm 28 hnm^. "^Mm 4 •^m^tl^it^<^ 4(20 mg, 0.035 mmol). 
hvb K D 7 ^ Xl.O mL). 7X(1.0mL)s l^-ti )\/^ h ^^>y ^ 5, h'(45mg, 
0.21 mmol)i5J:t>'J^^7KE:^ h U 'i'A(17 mg, 0.21 mmol)>{P ^fb-^i^ 42(22 
mg, mm 100%)^f#fco 

IR(KBr): 3254, 2930, 1836, 1773, 1714, 1660, 1535, 1456, 1386, 1194, 1153, 
1088, 1019, 913, 883, 722, 698, 669 cm ' 

m NMR(CDCl3, 300MHz)c5 ppm: 8.95(br d, J=9.4 Hz, IH), 7.82-7.89(m, 
2H), 7.70-7.77(m, 2H), 7.28-7.39(m, 5H), 6.37(br s, IH), 5.16(m, IH), 5.12(d, 
J=2.2 Hz, 2H), 5.07(q, J=2.2 Hz, IH), 3.69(d, J=4.6 Hz, IH), 3.25(dd, J=4.6, 
7.6 Hz, IH), 2.50(m, IH), 2.32(m, IH), 1.82(m, IH), 1.72(d, J=7.9 Hz, 3H), 
1.45(m, IH). 1.14-1.34(m, 2H), 0.9 l(d, J=6.8 Hz, 3H), 0.89(m, IH), 0.88(t, 
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J=7.6 Hz, 3H), 0.50(m. 2H) 

FABMS m/z: 590(M+H)* calculated for C32H35N308=589 

nmm 43 <b^ti 43 ©-^gjo 
nmm s hiniiiic. nmm 4 x-m^n^it^m 4(13 mg, 0.022 mmoi). n,n- 

i^^^;b4^;i/AT^ K(1.3 mL). ^>iy)iyu ^ K(0.010 mL, 0.088 minol)*> 
J;t>'j^^* U e7A(6.1mg, 0.044 mmol)*^^'fb-^tJ 43(7.2 mg, M 51%)^^ 

tzo 

iH NMR(CDCl3, 300MHz)<5 ppm: 8.44(br d, J=8.1 Hz, IH), 7.20-7.44(m. 
15H), 6.45(br s, IH), 5.22(d, J=12.3 Hz, IH), 5.17(d, J=12.3 Hz, IH), 4.75(m, 
2H), 4.42(d, J=4.4 Hz, IH), 3.78(d, J =14.0 Hz, 2H), 3.55(d, J =14.1 Hz, 2H), 
3.45(dd, J=4.2, 7.3 Hz, IH), 2.36(m, IH), 1.93(m, IH), 1.74(m, IH), 1.54- 
1.68(m, 2H), 1.32(d, J=7.1 Hz, 3H), 1.27(m, IH), 1.02(d, J=6.7 Hz, 3H), 
0.92(t, J=7.3 Hz, 3H), 0.54-0.66(m, 3H) 
FABMS m/z: 640(M+H)+ calculated for C38H45N306=639 
mMm4:4: <b^t) 44 (D^^tg 

HJfS^J 4-r-f#e)tl-g)'fb-^^^ 4(3.1 mg, 0.055 mmol)^i^ A^Jl^)\^^^^i^ \^ 
(0.31 mDCl^Ubs 0.04M U >^ilISj?^(pH=7.2)(2.8 mL)^jn^s 37»CT* 1 

Bmni^tco RmmizA^muLt^'ik. ods :^7^a^dv h^v7^-(7j</ 
T'-fe h - h u;i/=ioo/o-o/ioo-e?gm)-eisMb. fflms^^^(i5mg)^t#fco 

Z.n^^ ^iZ^ft^m HPLCCODS A, T-^h::^h U;i//0.04M U >M® 

r^£(pH=6.5)=2o/8o-e^ffi] xmrnL. 'fb^j^ 44(2.4 mg, m.m i2%)^f#feo 

IH NMR(CD3CN, 300MHz) 5 ppm: 7.58(m, IH), 7.22(br s, IH), 6.49(br s, 
IH). 4.63(d, J=4.4 Hz, IH), 4.03(dt, J=4.6, 10.3 Hz, IH), 3.95(ddd, J=2.6, 7.0, 
14.1 Hz, IH), 3.65(dd, J=4.4, 7.8 Hz, IH), 2.40(m, IH), 1.90-2.08(m, 3H), 
1.40(d, J=7.lHz, 3H), 1.01(d, J=6.8 Hz, 3H), 0.84-0.96(m, 5H), 0.8b(m, 2H), 
0.72(m, IH) 

FABMS m/z: 352(M+H)* calculated for Ci7H25N305=351 
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mMm45 <b-^tj 45 
mmm 9 tmmi^^^m 1 m^n^it^m g(io mg, 0.022 mmoix n,n- 

i^^5^;i/^;i'AT ^ Kd.OmLK ^{b^ >i^;i'(0.0 12 mL, 0.098 mmol):fe<fct;^ 
'J '^7A(6.3mg, 0.046mmol)7{pe)x 'fb'^i^ 45(18 mg, 74%)^t#feo 
iH NMR(CDCl3. 300MHz)<5 ppm: 7.35(m, 5H), 6.71(br d, J=7.7 Hz, IH), 
6.54 

(m. IH). 5.18(dd. J=12.2. 18.7 Hz, 2H), 5.10(m, IH), 4.61(in, IH), 4.57(d, 

J=4.6 Hz, IH), 4.17(m, IH), 3.59(dd, J=4.6, 7.7 Hz, IH), 3.17-3.40(m, 2H), 

1.84-2.06(m, 3H), 1.48-1.77(m, 2H), 1.43(s, 9H), 1.34(d. J=7.0 Hz, 3H). 

1.27(m, 2H), 1.08(d, J=6.6 Hz, 3H), 0.95(d, J=7.5 Hz, 3H) 

FABMS m/z: 548(M+H)+ calculated for C28H4iN308=547 

HRFABMS calculated for C28H42N308(M+H)* 548.2972 found 548.2993 

||»J46 -fb-^t) 46 

mMm 4 tmmzs nMm 45 •xrm^n^it^'^ 45(9.2 mg, 0.017 mmoDs 

i; D D ^ ^ X0.82 mL)> h ij 7;i/;i-D@^^(0.18 mL, 2.4 mmol)*>e)> ih^a 
tl 46(9.0 mg, 100%)<fef#feo 

iH NMR(DMSO-d6, 300MHz)(5 ppm: 8.71(br d, J=5.7 Hz, IH), 8.47(m, IH), 

7.93(br s, 2H), 7.37(m, 5H), 5.12(s, 2H), 4.77(d, J=4.2 Hz, IH), 4.48(m, IH), 

3.73(m, IH), 3.62(dd, J=4.2, 7.7 Hz, IH), 3.08.3.43(m, 2H), 1.91(m, IH), 

1.78(m, IH), 1.65(m, IH), 1.52(m, 2H), 1.30(d, J=7.2 Hz, 3H), 1.24(m, 2H), 

0.93(d, J=6.7 Hz, 3H), 0.85(d, J=7.3 Hz, 3H) 

FABMS m/z: 448(M+H)+ calculated for C23H33N30g=447 

HRFABMS calculated for C23H34N30g(M+H)* 448.2448 found 448.2438 

IIWJ47 fb-^tl 47 ®-^fi5c 

'MM0^\ 71 -^m^tl^^t-^^ 71(23 mg, 0.14 mmol)^ ^ O D / ^ >(2.3 

>^^>>';i/iX7^;i/(40 mg, 0.14 mmol)x \,Z-i/ i/ ^ U^^i/ )\/fJ ^ 
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^ K(28 mg, 0.14 mmol)ij«tt>* 1-b h'P:iri/^>V h V TV —)\/—7k^'^(32 
mg, 0.27 mmol)SAn;t. O^CT* 0.5 b/ro iiltCD^M^s vU^'Jt' 

;i/^OV (n-^dr-9->/@^^3:^;i/=3/l t?^£jtl)T'MM L^ it^ 

47(30 mg, JR^ 50%)>fef#fco 
iH NMR(CDCl3, 300MHz) (5 ppm: 7.32-7.41(m, 5H), 6.8 Km, IH), 5.43(br d, 
J=6.2 Hz. IH), 5.19(s, 2H). 4.52(m, IH), 4.48(d, J=4.4 Hz, IH), 3.72-3.87(m, 
2H), 3.53(m, IH), 1.92-1.70(m, 3H), 1.42(s, 9H). 0.99(d, J=6.5 Hz, 3H), 
0.95(d, J=6.0 Hz, 3H) 

FABMS m/z: 449(M+H)* calculated for C23H32N207=448 

HRFABMS calculated for C23H33N207(M+H)+ 449.2288 found 449.2291 

^»J48 ^t^^ 48 (D-^m 

^»"J 71 Tff^n^'fb'&tJ 71(16 mg, 0.095 mmol)<S: ^ D O ^ ^ >(1.6 
mL) (3 b , N- a -(tert- ;i/ ;t ^ f> ;b ^ ;i/)-L- ^) i/y^yi^Jla^Xy^J]/ 
(32 mg, 0.095 mmol)s ^ U ^^i^ JUij ^ ^ h*(20 mg, 0.095 

mmol):fecfct>* 1-b KDdpi/^>^/ h U T^/— ;i/-7j<^^(22 mg, 0.19 mmol):& 

m^. o-'c-v o.smmmni^rzo mn(DWimmm. i^vti^ji^u^ h'^^y ^ 

-(n.-siF-9->/g^^a^^;i/=3/l T-^§m)T'MMb^ *IMMtl(24 mg)^t#fco 
Z.tl^^ ^IZ^mm HPLC(ODS tl^A, T-te h >; ;i//7K =55/45 T-f^ 
m)T"mSgL> fb^i^ 48(6.1 mg. IR^ 34%)^^#feo 

»H NMR(CDCl3, 300MHz) (5 ppm: 7.33-7.39(m, 5H). 6.34(m, IH), 5.2 l(d, 
J=12.1 Hz, IH), 5.13(d. J=12.1 Hz. IH), 5.05(br d, J=7.6 Hz, IH), 4.52(d. 
J=4.4Hz, IH), 4.33(m, IH), 3.68(ddd, J=4.4, 7.4, 9.0 Hz, IH), 3.3 l(m, IH), 
3.23(m, IH), 1.74-1.93(m, 4H). 1.43(s, 9H), 1.23-1.73(m, 5H), 1.00(d, J=6.3 
Hz, 3H). 0.97(d, J=6.2 Hz, 3H) 

FABMS m/z: 491(M+H)* calculated for C26H38N2O7=490 

HRFABMS calculated for C26H39N207(M+H)+ 491.2757 found 491.2745 

nmm 49 it^f^ 49 cd-^^ 
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48 tmm^. mum 71 T-^#^tlS'fb'&tI TKU mg, O.OSO mmol). 
i;^nD^^>(1.4 mDs N-(tert- y^)V:t^i^ti )l^-~)l^)-h-T^ -L- U 
>^>i^;i/x:^7^;i/(33mg, O.OSOmmol). 0^#i/;U:*j;i/^i^^ 5. 

K(42mg,0.20mmol)i5<fcr;^l-b KpJpi/^>y h U T^>^-;b-7Klntl(19 mg, 
0.17 inmol);?P?)^b^tl 49(24 mg. IR^ 52%)^mtzo 

iH NMR(CDCl3, 300MHz) d ppm: 7.32-7.38(m, 5H), 6.77(br d, J=6.8 Hz, 

IH), 6.59(br s, IH), 5.20(d, J=12.1 Hz, IH), 5.20(d, J=12.3 Hz, IH), 5.13(m, 

IH), 4.60(d, J=4.1 Hz, IH), 4.58(m, IH), 4.27(m, IH), 3.70(ddd, J=4.3, 7.0, 

8.8 Hz, IH), 3.35(m, IH), 3.18(m, IH), 1.46-1.94(m, 9H), 1.43(s, 9H), 1.34(d, 

J=6.9 Hz, 3H), 0.99(d, J=6.2 Hz, 3H), 0.96(d, J=6.3 Hz, 3H) 

FABMS m/z: 562(M+H)* calculated for C29H43N308=56 1 

HRFABMS calculated for C29H44N308(M+H)+ 562.3128 found 562.3133 

mMm 50 it^^ 50 (D^m. 
mmm 4:tmmi^. mmm 49 t-ft ^ n^^t^m 49(12 mg, 0.021 mmoi)> 

fpuu^^ XI.2 mDij J:t>' h 'J 7 n i^^(0.24 mL, 3.1 mmol)^ e>'fb^tJ 
50(8.5 mg, 70%)<£t#feo 

iH NMR(CDCl3, 300MHz)(5 ppm: 7.90(br d, J=5.6 Hz, IH), 7.27-7.39(m, 

5H), 7.12(m, IH), 5.18(d. J=12.1 Hz, IH), 5.09(d, J=12.1 Hz, IH), 4.58(d, 

J=4.3 Hz, IH), 4.50(m, IH), 4.18(m, IH), 3.70(ddd, J=4.2, 6.8, 8.6 Hz, IH), 

3.18-3.39(m, 2H), 1.66-1.94(m, 6H), 1.41-1.59(m, 4H), 1.24-1.39(m, 2H), 

0.96(d, J=6.3 Hz, 3H), 0.93(d, J=6.1 Hz, 3H) 

FABMS m/z: 462(M+H)* calculated for C24H35N306=46 1 

HRFABMS calculated for C24H36N306(M+H)* 462.2604 found 462.2603 

mmm si 51 o^m. 

%WS^ 71 trm^tl^it'^^ 71(36 mg, 0.21 mmol)^ ^ P D ^ ^ >(3.6 
mL)CZ^^b> a -(tert-y ^ ^ iJ }\^^^ )\^)- oc, £ -i^ T ^ > 
(51 mg, 0.25 mmol). 1.3-iy ^ U ^^f/ ^ K H (52 mg, 0.25 mmol) 
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o'CT' 15 ^rsmnvtzo amcD^M^. ^y^ji^^ji^u-^ h^'py ^ -(n- 

-\^-9->/i^^J^^;i/=2/l T'^dl)T-m^Us -fb^tl 51(25 mg, IR^ 34%) 
FABMS m/z: 357(M+H)* calculated for Ci8H32N205=356 

mmm 52 it-^m 52 cd^bIc 

||»J 51 -e^§?jn-S'fb-&tJ 51(25 mg, 0.070 mmol)S>';^OP^i$^>(2.5 
mDlCvg^b. h U -7 01^^(0.50 mL, 6.6 mmoD^SnX-x 25'Ct 1 ^P^ift 
Wi^tzo ^^I^MET®*bfe^^ ODS ±j-^A^D-7 h^^7^-(7K/7'-b 

h - h i;;i/=ioo/o~7K/r-fe h:^ h 'j;i/=o/ioo T?§ai)T*MMb. -fb-^i^ 

52(32 mg, W 100%)<&fffeo 

»H NMR(CDCl3, 300MHz) 6 ppm: 7.99(br, 2H), 7.05(t, J=5.7 Hz, IH), 4.58(d, 
J=4.2 Hz, IH), 3.71(m, IH), 3.19-3.39(m, 2H), 2.95(t, J=7.4 Hz, 2H), 1.49- 
1.98(m, 6H), 1.22-1.48(m, 2H), 1.10(m, IH), 0.97(d, J=6.0 Hz, 3H), 0.94(d, 
J=6.0 Hz, 3H) 

mMm48tmmzs mMmn-^m^n^'it'^^ 11(20 mg, 0.12 mmoi). i? 

^DD^^>(2.0 mL)x N-Q:-(N-(tert-^5^;U:t=^i^*;i/7tf-;i/)-L-T^^;i/]- 
a,£-i/T ^ J >(32ing,0.12mmol). ^ U^^i/ )\^tj ^ 

K K(24 mg. 0.12 mmol)*5a:tJ<^ 1-h h'D=5ri>^>V* h U T V^-;i/-7k^ntl(27 
mg, 0.23 mmoD/fP^-fb-^i^ 53(26 mg, IR^ 46%)^mtz. 
»H NMR(CDCl3, 300MHz) d ppm: 6.62(m, IH), 6.41(br s, IH), 5.12(m, IH), 
4.58(d, J=4.8 Hz, IH), 4.13(m, IH), 3.71(ddd, J=4.4, 7.0, 8.8 Hz, IH), 3.38(dt, 
J=7.0, 13.6 Hz, IH), 3.18-3.32(m, 3H), 1.77-1.94(m, 4H), 1.22-1.57(m, 5H), 
1.44(s, 9H), 1.34(d, J=7.0 Hz, 3H), 0.99(d. J=6.2 Hz, 3H), 0.96(d, J=6.3 Hz, 
3H) 

FABMS m/z: 428(M+H)+ calctdated for C2iH37N306=427 
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HRFABMS calculated for C2iH38N306(M+H)+ 428.2761 found 428.2760 

mmm 54 it^m 54 (d^^ 

nmrn 52 •nm^btltit'^^ 52(18 mg, 0.071 mmoD^S: N,N-S/'^5^;i/5f:;i/A 
h*(1.8 inL)l3?§)iSb> N-(tert-y^;b::?|-=iri^*;i/4-*-;i/)-cis-3-'^>>';i/:t 
^i^-L-rn 'J >(23mg, 0.071 mmolK l-3i^;b.3- ^ ^JIT ^ J ^ 

D t:;U) ^ K(41 mg, 0.22 mmolK 1-b K D^i^'^>y h U T'J — 

;i/-7K*ni^(41 mg, 0.35 mmol). h U ^n^^l^T ^ X0.0098 mL, 0.071 mmol) 
4-i^^^;i/T ^ y t: U i^>(26mg, 0.21mmol)^inx.> 25°C-?r 1 I^PJH 

^;i/=i/3 -e^m)T'M^bs *amMtj(2o mg)^f#fco cin^^?>{c^M 

HPLC(ODS A, T-b h U;U/7K =75/25 T-Mai)t*iMU> -fb-^tl 
54(22 mg, IR^ 57%)^mfco 

m NMR(CDCl3, 300MHz)(5 ppm: 7.27-7.40(m, 5H), 6.43(br s, IH), 5.92(m, 

IH), 4.50-4.63(m, 2H), 4.57(d, J=4.3 Hz, IH), 4.36(m, IH), 4.31(d, J=6.1 Hz, 

IH). 3.69(ddd, J=4.2, 6.6, 7.6 Hz. IH), 3.50-3.64(m, 2H), 3.06-3.89(m, 4H), 

2.08(m, IH). 1.85-2.01(m, 3H), 1.20-1.54(m, 6H). 1.43(s, 9H), 0.99(d, J=6.2 

Hz, 3H), 0.96(d, J=6.2 Hz. 3H), 0.89(m. IH) 

FABMS m/z: 560(M+H)+ calculated for C3oH45N307=559 

HRFABMS calculated for C3oH46N307(M+H)+ 560.3335 found 560.3354 

nmrn 55 it^m 55 (o-^m 
mMm47 tmm^. Hiit^ij 71 T'^#^)ns'fb-^tj 71(21 mg, 0.12 mmoix 

^UU:^^ >(2.1 mLK 6-^ X J ti ZTu y^^y -J )\^ :^7s't )\/(A2 mg, 0.12 
mmolX l,3-i^iy^U^^i/)lti)\yifsV^ K K(26 mg, 0.12 mmol)*J<fct>* 1-t 
Yu^^y^l/^J Y U ;b— 7Klni^(29 mg, 0.25 mmol)*^^'fb'a'^ 55(19 

mg, IR^ 40%)^mrzo 

iH NMR(CDCl3, 300MHz)(5 ppm: 7.27-7.38(m, 5H), 6.40(m, IH), 5.11(s, 
2H), 4.52(d, J=4.4 Hz, IH), 3.69(ddd, J=4.4, 6.9, 8.4 Hz, IH), 3.20-3.41(m, 
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2H), 2.37(t, J=7.3 Hz, 2H), 1.48-1.94(m, 6H), 1.29-1.42(m, 2H), 0.99(d, J=6.2 

Hz, 3H), 0.96(d, J=6.2 Hz, 3H), 0.93(m, IH) 

FABMS m/z: 376(M+H)* calculated for C2iH29N05=375 

HRFABMS calculated for C2iH3oN05(M+H)+ 376.2124 found 376.2127 

^ p D ^ ^ >(1.9 mL). N-itert-y'^)lyt^iyi:3Jl^^~)l)-L-T^ —)l-L- U J 
— ;V'^>^/3i— hni;^5^;i/(45 mg, O.ll mmolX 1,3-t^ ^ D ^^^rS^;!/* 

X K (23 mg, 0. 1 1 mmol)*> J; 1- 1 K D ^ >> ^ > ^7 h U T V — 7j<#ntl 
(26 mg, 0.22 mmol)*^ ^{b'&J^ 56(33 mg, 53%)^mtc 
m NMR(CDCl3, 300MHz)c5 ppm: 8.01-8.08(m, 2H), 7.58(m, IH), 7.41- 
7.49(m, 2H), 6.61(m, IH), 6.53(m, IH), 5.14(br d, J=6.8 Hz, IH), 4.63(d, 
J=4.2 Hz, IH), 4.22-4.42(m, 3H), 4.12(m, IH), 3.71(ddd, J=4.4, 8.6, 8.6 Hz, 
IH), 3.45(m, IH), 3.22(m, IH), 1.76-1.94(m, 4H), 1.48-1.71(m, 4H), 1.41(s, 
9H), 1.30(d, J=6.9 Hz, 3H), 1.27(m, IH), 0.99(d, J=6.4 Hz, 3H), 0.96(d. J=6.2 
Hz, 3H) 

FABMS m/z: 562(M+H)+ calculated for C29H43N308=561 

HRFABMS calculated for C29H44N308(M+H)+ 562.3129 found 562.3140 

mmm57 <b-&tj57©^fi£ 

71 -em^fl^ih^^ 71(82 mg, 0.48 mmol)§5^ h^b Kn:7^> 
(8.2 rol.)lzmMh. N-b YU^^^'^^i/y^ ^ K(0.11 g, 0.95 mmol)i5J:t>' 
1,3-i^S^^ D^^i/;i/:^;i/7tfi;>r ^ f.*(o.ii g, 0.52 mmol)^)tiax.s 25"'CT- 1 
P^lti^ Ufco^ ?j lw.N-a-(tert-^^;i/:t=3f-i^:^;i/7f:^;V).L-;t;i/-^>(0.33 g, 
1.43 mmoD^jD^^ 25-CT 17 ^P^f»# bfeo Mm^Df^M^s t^')tl^)]y^ 
D-x' hy^7-^-(@^^:I:5^;^T'^m)T'MMU^ fb^tl 57(0.14 g, IR* 77%) 

FABMS m/z: 387(M+H)+ calculated for Ci8H3oN207=386 
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nMm 58 it^^m ss (o^m 

m^m9 tmmz. HM^?"] 57 T-f#e)nS<b-^tl 57(38 mg, 0.098 mmolK 
N,N-i^^5^;b4^;bAT5. h*(3.8 mLK :^'fb^ > i^;i/(0.052 mL, 0.44 mmol)i5 
XU^mi^ U •^7A(28 mg, 0.21 mniol)^!? ^<b-&tl 58(8.5 mg, iR^ 18%)5&^# 

fee 

m NMR(CDCl3, 300MHz) (5 ppm: 7.33-7.40(m, 5H), 6.44(m, IH), 5.2 l(d, 
J=12.1 Hz, IH), 5.14(d, J=12.1 Hz, IH), 5.10(m, IH), 4.50(d, J=4.4 Hz, IH), 
4.35(m, IH), 3.68(ddd, J=4.4, 7.1, 8.9 Hz, IH), 3.19.3.41(m, 2H), 1.75-1.92(m, 
4H), 1.47-1.73(m, 3H), 1.43(s, 9H), 0.99(d, J=6.0 Hz, 3H), 0.96(d, J=6.1 Hz, 
3H) 

FABMS m/z: 477(M+H)+ calciilated for C25H36N207=476 

HRFABMS calculated for C25H37N207(M+H)+ 477.2601 found 477.2601 

ll»J 58 X-m^n^it^^ 58(92 mg, 0.19 mmol)^ O n ^ ^ >(9.2 

mL)izmmi^. V 7;i/:rpi^^(i.8mL,24mmoi)Sj!]px.> 25'"c-e immmw 

bfco mm^UE.r^^\.r^'^. N.N-i^^5^;b:t^;i/AT^ K(6.7mL)tC^^b. 
N-(tert--r5^;i/;r^i^:t7;i/7K^;i/)-L-T^->(73 mg, 0.39 mmol)^ ig^-l-J^ 
^;i/-3- (3-S/^5^;i/T ^ y rn t:;i/) tlJl^-i^^ ^ K(74 mg, 0.39 mmoI):fect 
t>' 1-b h'U^i/^yv h U TV— 7K^t)(45 mg, 0.39 mmol)<£jt)nx.s 0°C 
T' 0.5^P^il#bfeo ii^O^Mf^x S/U:t>y;i/^D-^ h^^^7^-(ii-^:^ 

-9->/@^^3i^;i/=iXiT'^m)T-M^b. mmmms6 mg)^mtzo zn^^ 

^C^SXffl HPLC(ODS tl^J^, T-th-h U ;i//7K =50/50 -e^m)T-)^M 

-fb-^i^ 59(61 mg, urn 57%)^mtzo 
iH NMR(CDCl3, 300MHz)c5 ppm: 7.43(br d, J=6.8 Hz, IH), 7.32(m, 5H), 
6.65(m, IH), 5.20(d, J=12.1 Hz, IH), 5.14(d, J=12.1 Hz, IH), 5.08(br s, IH), 
4.63(ddd, J=5.3, 7.5, 7.7 Hz, IH), 4.52(d, J=4.4 Hz, IH), 4.16(m, IH), 
3.70(ddd, J=4.4, 7.0, 9.0 Hz, IH), 3.34(m, IH), 3.25(m, IH), 1.74-1.97(m, 4H), 
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1.68(m, IH), 1.47-1.61(m, 2H), 1.43(s, 9H), 1.33(d, J=7.1 Hz, 3H), 0.99(d, 

J=6.3 Hz, 3H), 0.95(d. J=6.3 Hz. 3H) 

FABMS m/z: 548(M+H)+ calculated for C28H4iN308=547 

HRFABMS calculated for C28H42N308(M+H)* 548.2972 fouud 548.2989 

mmm 4tmmi:^. mmm 59 t- f# ^ ti s <t^m 59(23 mg, 0.042 mmoi). 

^ D D ^ ^ > (2.3 niDiJ J: t>' h U 7 D 1^^(0.46 mL, 5.9 mmol)*^ ^ <t^!^ 
60(22 mg, sum 95%)^t#feo 

>H NMR(CDCl3, 300MHz) 6 ppm: 8.02(br s, IH), 7.27-7.37(m, 5H), 7.24(br s, 

IH), 5.17(d, J=12.3 Hz, IH), 5.08(d, J=12.1 Hz, IH), 4.52(d, J=4.0 Hz, IH), 

4.51(m, IH), 4.17(m, IH), 3.71(m, IH), 3.25(m, 2H), 1.36-1.98(m, 7H), 1.23- 

1.30(m, 3H), 0.94(d, J=6.1 Hz, 3H), 0.92(d, J=7.0 Hz, 3H) 

FABMS m/z: 448(M+H)+ calculated for C23H33N306=447 

HRFABMS calculated for C23H34N306(M+H)+ 448.2447 found 448.2444 

mmmGi it^meio)^^ 

mMM48 tnmiZ. ^ite^72T-f#^tl€)^b-&tJ72(33mg,0.19mmol). i> 
;^DD^^>(3.3 mL)> N-a-(-teTt-r^)]/yt^iy-^)\^^^-)l)-L-^)i^>^yi^ 
;i/jc^v^;i/(64mg, 0.19 mmol)^ 1,3-S/ ^ D ^ ^ K(39mg, 

0.19 mmol):}3 J;t>' 1-t ]^t3^iy^>'J h U r V — 7k?n<^(45 mg, 0.38 
mmol)A*^'fb'^t) 61(40 mg, 43%)^f#feo 

•H NMR(CDCl3, 300MHz)d ppm: 7.32-7.39(m, 5H), 6.34(m, IH), 5.2 l(d, 
J=12.1 Hz, IH), 5.14(d. J=12.2 Hz, IH), 5.05(br d, J=7.7 Hz, IH), 4.52(d, 
J=4.4 Hz, IH), 4.33(m, IH), 3.69(ddd, J=4.4, 7.3, 9.0 Hz, IH), 3.30(m, IH), 
3.21(m, IH), 1.74-1.92(m, 4H). 1.23-1.72(m, 5H), 1.43(s, 9H), 0.99(d, J=6.5 
Hz, 3H), 0.96(d, J=6.2 Hz, 3H) 

FABMS m/z: 491(M+H)+ calculated for C26H38N2O7=490 

HRFABMS calculated for C26H39N207(M+H)+ 491.2757 found 491.2747 
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mmm 62 it^m 62 cd^^ 

^ n ^ >(4.0 mL)i5 J:t>* h U 7 ;i/;rD 1^^(0.80 mL, 10 mmol)^ ej'fb'^*^ 
62(35 mg, IR^ 84%)^f#;^::o 

»H NMR(CDCl3, 300MHz) d ppm: 7.29-7.38(in, 5H), 6.99(m, IH), 5.22(d, 

J=12.3 Hz, IH), 5.15(d, J=12.1 Hz, IH), 4.51(d, J=4.2 Hz, IH), 4.02(in, IH), 

3.67(in, IH), 3.17-3.34(in, 2H), 1.96(m, IH), 1.65-1.89(m, 2H), 1.23-1.59(m, 

6H), 0.95(d, J=4.9 Hz, 3H), 0.93(d, J=6.3 Hz, 3H) 

FABMS m/z: 391(M+H)^ calculated for C2iH3oN205=390 

HRFABMS calculated for C2iH3iN205(M+H)* 391.2233 found 391.2245 

mmrnQz -fb-^ti 63 ©^e^ 
nmm^d, hmm^. ussi^j 72 T'f#?)tis<b'&'^ 72(34 mg, 0.20 mmoD^ v 

^np^^>(3.4 mL). N-(tert- ;i/ :^ ^ 5/ * ;i/ 4^' - ;i/)-L- T ^ - ;i/ -L- U V > 
^>i;;i/ji;^7^;i/(81 mg, 0.20 mmol). ^ U^^^y ^ K 

(41 mg, 0.20 mmol)*5J;t)^* 1-t YT2^i/^y^J V U TV — ;i/-7Kfnt/(47 mg, 
0.40 mmol)*>?><b'&<^ 63(24 mg, IR^ 44%)^t#feo 

»H NMR(CDCl3, 300MHz)(5 ppm: 7.32-7.38(m, 5H), 6.78(br d, J=7.6 Hz, 

IH), 6.59(m, IH), 5.20(d, J=12.1 Hz, IH), 5.14(d, J=12.3 Hz, IH), 5.12(m, 

IH), 4.62(ddd, J=5.0, 7.9, 7,9 Hz, IH), 4.54(d, J=4.2 Hz, IH), 4.37(m, IH), 

3.71(ddd, J=4.4, 7.2, 9.0 Hz, IH), 3.14-3.35(m, 2H), 1.63-1.94(m, 5H), 1.47- 

1.62(m, 2H), 1.44(s, 9H), 1.34(d, J=7.1 Hz, 3H), 1.25-1.33(m, 2H), 0.99(d, 

J=6.4 Hz, 3H). 0.97(d, J=6.2 Hz, 3H) 

FABMS m/z: 562(M+H)+ calculated for C29H43N308=561 

HRFABMS calculated for C29H44N308(M+H)* 562.3129 found 562.3155 

nmm^A ^b^tj 640^^)0 
nmm ^.hmm^. nmm 63 x-m^n^it^'^ 63(20 mg, 0.035 mmoi). 

V* ^ D D ^ ^ >(2.0 mL)*5 J;t>* h >J 7 n 1^^(0.40 mL, 5.0 rnmol)** ib> 
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64(20 mg. 100%)iS:fffco 
iH NMR(CDCl3, 300MHz)(5 ppm: 7.82(brs, IH), 7.28-7.37(m, 5H), 7.11(brs, 
IH), 5.18(d, J=12.3 Hz, IH), 5.09(d, J=11.9 Hz, IH), 4.57(d, J=4.0 Hz, IH), 
4.50(m, IH), 4.l8(m, IH), 3.71(m, IH), 3.11-3.32(m. 2H). 1.63-1.89(m, 5H), 
1.40-1. 56(m, 5H), 1.25-1.40(m, 2H), 0.96(d, J=5.3 Hz, 3H), 0.92(d, J=6.4 Hz, 
3H) 

FABMS m/z: 462(M+H)* calculated for C24H35N306=46 1 

HRFABMS calculated for C24H36N306(M+H)+ 462.2604 found 462.2630 

mMm47tmmi<Z. |l3fe^^j72T-ff ^n^'fb'&#J72(31mg,0.18mniol). 
^ DD^ ^ XS.lmLX N-a-(tert-y^;i/::r=3ri>*;i/4^:^;i/)-a,£-S^T 5, 7 ^ 
>^ >(37mg, 0.18mmolK ^ a ^^-> J]/ tl )l-!f^i^ ^ 5^ K(37mg,0.18 

mmol)i5J:tJf 1-h Kp^v'^>\/ h U T V — 7K?nt)(42 mg, 0.36 mmol)>{P 
^'fb^i^ 65(44 mg, HSLm 68%)>£^#feo 

iH NMR(CDCl3, 300MHz) (5 ppm: 6.46(br s, IH), 4.57(m. IH), 4.54(d, J=4.4 

Hz, IH), 3.70(ddd, J=4.4, 7.3, 9.0 Hz, IH), 3.36(m, IH), 3.28(m, IH), 3.12(dd, 

J=6.4, 12.8 Hz, 2H), 1.76-1.97(m, 3H), 1.31-1.53(m, 6H), 1.44(s, 9H), 1.00(d, 

J=6.2 Hz, 3H), 0.98(d, J=6.2 Hz, 3H) 

FABMS m/z: 357(M+H)+ calculated for Ci«H32N205=356 

HRFABMS calculated for Ci8H33N205(M+H)+ 357.2390 found 357.2395 

mmm 4tmmiz. nmm es n^it^s^ 65(20 mg, o.ose mmoi). v 

^ D P p< ^ >(2.0 mDiJ XXfh V y Jlyi-U S^^(0.40 mL, 5.0 mmol)*^ ^<b^i^ 
66(15 mg, mm 'Jl%)^ntzo 

'H NMR(CDCl3, 300MHz) 5 ppm: 8.46(br s, 2H), 7.07(m, IH), 4.58(d, J=4.2 
Hz, IH), 3.71(ddd, J=4.2, 6.6, 9.0 Hz, IH), 3.18-3.39(m, 2H), 2.90-3.01(m, 
2H), 1.02-1.98(m, 9H), 0.98(d, J=6.1 Hz, 3H), 0.94(d. J=6.0 Hz, 3H) 
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FABMS m/z: 257(M+H)* calculated for Ci3H24N203=256 

HRFABMS calculated for Ci3H25N203(M+H)* 257.1865 found 257.1880 

UCK14A2(2.0 mg, 0.0042 mmol)<S:^ ^ ^ — ;K1.0 mL)lzmM bs h 'J 
)VT^ >(2.2 mL, 0.0022 mmoD^SrJDX.. 25''CT' 2 BF^ift#bfco ^ii^^S^JE 

Tg^bs fb^tl 67(0.8 mg, IR^ 38%)<&fi;feo 

»H NMR(CDCl3, 300MHz)(y ppm: 9.36(br d, J=7.0 Hz, IH), 7-17(br s, IH), 
5.47(br d, J=6.9 Hz, IH), 4.82(m, IH), 4.43(m, IH), 4.23(d, J=2.6 Hz, IH), 
3.65(s, 3H), 2.98(dd, J=2.2, 9.2 Hz, IH), 2.38-2.53(in, 2H), 1.95(m, IH), 
1.43(s, 9H), 1.41(m, 3H), 1.38(m, IH), 1.20(ni, IH), 1.07(m, IH), 1.03(d, 
J=7.0 Hz, 3H), 0.92(t, J=7.7 Hz, 3H), 0.75-0.87(in, 2H), 0.58(in, IH) 
FABMS m/z: 502(M+H)* calculated for C23H39N3O9=50 1 

IIWJ68 it^f^ 6s (D^m.m 

67T'f#^tlSfb-^^ 67(10 mg, 0.020 mmol)^ N.N-S^^ 5^;i/^;i/A 
K(3.8mL){Z^^b. M'fb^>>';V(0.0070mL.0.059mmol)i5J:t>*J^^:^ 
•J A(5.0 mg, 0.036 mmol)^^J^^^ 25°CT' 2 B^Pa^Ji^ b^Co jI^^M^s 

iy ^}tiY)i^D-^ h^^y ^ — (^ D n5}^;i/A/7< ^ y — ;v=ioo/o~50/i 

T*^tB) x-mmL. mmm:mi2 ms)^mtzo ^nsv^np^^>(o.40mL) 

izmmL. b U 7 ;i/:tD 1^^(0.020 mL, 0.26mmol)<£ADX.. 25^01? 4 B^P^it 

#bfeo s-Ht^m^mmm. ods ■^^A^a^v^^y^-(7}iyT-t h-h u 

;i/=100/0~0/lOO"r^m)-e)^^b. <b^t) 68(4.0 mg, IR^ 33%)^&t#feo 
IH NMR(CDCl3, 300MHz)(5 ppm: 10.04(br, IH), 8.26(br, 2H), 7.33(s, 6H), 
5.13(m, 2H), 4.93(br, IH), 4.33(br, 2H), 3.55(s, 3H), 2.82(br, IH), 2.68(br, 
IH), 2.43(br, IH), 2.05(br, 2H). 1.95(br, IH), 1.67(br. 3H). 1.40(m, IH), 
I.15(br, IH), 1.02(br, 3H), 0.88(br, 3H), 0.45-0.76(m, 3H) 
FABMS m/z: 492(M+H)* calculated for C25H37N307=49 1 
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HWJ 3 -^m^n^it-^m 3(30 mg, 0.054 mmoD^i^ A^JlXJlTt^^i^ K 
(0.90 mL)i5J;t5 0.04M U >^7k^-:^ h U -^A- U >^z:7K^:^ U A|i« 
rt(pH=7.2, 2.8 mL){;iv§^b> ^ r h y -;i/(0.11 mL, 0.162 mmol) 
Sinx> O-CT- 0.5 B#P^M#bfeo ^MtCTk^Mbfe^. 0DS*-7A^D 

^ h 7 ^ -(r -fe h n h i; ;i//7j<=ioo/o-'0/ioo T'^m)-eiSi^ MM 

Mt)(33mg)^f#:^o Cin^^ HPLC(ODS T-lrh-hU;i/ 

/0.04MU >^fMr«(pH=6.5)=55/45T'V§m)T'MMb.'fb^t)69(13mg, JR 
^ 39%)^^#fco 

iH NMR(CDCl3, 500MHz)(y ppm: 9.52(d, J=9.2 Hz, IH), 7.31-7.44(m, 5H), 
7.07(s, IH), 5.49(s, IH), 5.2 l(d, J=12.4 Hz, IH), 5.l3(d, J=12.5 Hz, IH), 
4.99(m, IH), 4.42(m, IH), 4.28(dd, J=1.8, 9.2 Hz, IH), 3.76(m, IH), 3.59(m, 
IH), 3.18(ddd, J=4.1, 4.1, 13.7 Hz, IH), 3.13(dd, J=1.7, 9.9 Hz, IH), 3.06(dd, 
J=5.9, 5.9 Hz, IH), 2.88(ddd, J=3.4, 7.7, 12.4 Hz, IH), 2.48(br s, J=14.6 Hz, 
IH), 2.39(br s, IH), 2.00(m, IH), 1.49(m, IH), 1.44(s, 9H), 1.16-1.32(m, 5H), 
1.06(d, J=6.7 Hz, 3H), 0.92(t, J=7.3 Hz, 3H), 0.61-0.74(m, 2H), 0.52(in, IH) 
FABMS m/z: 638(M+H)* calculated for C3iH47N309S=637 

mmm 70 ft-^ti 70 

nmm 69 illelillc. mmm^-cm^tl^it'^'^MlS mg, 0.031 mmol). 
:^^)l7.)Vn-^^-> h*(0.18 mL), 0.04M U >^7jc^z::h h U -^A - U >^-7jC 
U 'i'A^^®rt(pH=7.2)(0.81 mL):feJ:t>'^;i/*rh3::i57y-;i/(0.066 mL, 
0.939 mmol);?>>^'fb-&2^ 70(5.4 mg, 32%)^#fco 

m NMIl(CDCl3, 300MHz) (5 ppm: 9.04(br s, IH), 7.28-7.41(m, 5H), 7.06(br s, 
IH), 5.20(d, J=12.5 Hz, IH), 5.14(d, J=12.6 Hz, IH), 4.92(m, IH), 4.26(m. 
IH), 3.59-3.78(m, 3H), 3.04-3.24(m, 2H), 2.89(m, IH), 2.38(brs, IH), 2.28(br 
d, J=14.4 Hz, IH), 2.00(m, IH), 1.12-1.58(m, 3H), 1.40(d, J=6.8 Hz, 3H), 
1.02(d, J=6.0 Hz, 3H), 0.99(d, J=7.4 Hz, 3H), 0.63-0.82(m, 2H), 0.52(m, IH) 
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FABMS m/z: 538(M+H)+ calculated for C26H39N307S=537 

HRFABMS calculated for C26H4oN307S(M+H)* 538.2587 found 538.2580 

##^J 3 trf# 5) tl €)'fb A#J C(ll mg, 0.046 mmol)>& ^ y — mL){3^ 

ML. 10% ^^^i^oi^-^ma.i mg)^mK^ zk^sh^t 25''ct 19 ^P^il 

i> U :^>:7';i/^ n x' h 7 ^ — d d A/ai:$' y — ;i/=2/l T*^^ai)l?)|5H 
^b. -fb^i^ 71(7.5 mg, IR^ 94%)>grfffeo 

iH NMR(CDCl3, 30OMHz)(5 ppm: 8.25(br s, IH), 4.64(d, J=3.7 Hz, IH), 
3.86(m, IH), 1.72-1.9 Km, 3H), 0.98(d, J=6.4 Hz, 3H), 0.96(d, J=6.8 Hz, 3H) 
FABMS m/z: 171(M-H)- calculated for C8Hi204=172 

mmm 72 'fb-^tj 72 o-^m. 
mmmii tmrn^z. ##^j6T-f#?>ns'fb-^i^F(o.iig,o.42mmoiK 

y-;Wll mL):feJ;t>' 10% /-^^i^-i? A-j^M(0.011 g)*^e,{b^tl 72(0.084 g, 

urn ioo%)^ff fco 

IH NMR(CDCl3, 300MHz) (J ppm: 9.10(br s, IH), 4.6 l(m, IH), 3.8 l(m, IH), 
1.67-1.87(m, 3H), 0.97(d, J=6.2 Hz, 3H), 0.94(d, J=6.5 Hz, 3H) 
FABMS m/z: 171(M-H)- calculated for C8Hi204=172 

47 tmWi^. (R)'4-tl)\/:in^i^-/3-y°n\^:t^ i7 h >(15 mg, 0.13 
mmol). i^^un^^Xl.S mL\ N-Q:-[N-(tert-7'^;i/:t=^S/:^3;i/4^— ;i/)-L- 
T^n;i/]-L-'J i;>(l-:J-7^ U>^^;i/)T^ h*(59 mg, 0.13 mmol). l,3-i^^> 
^a^^S^J]/tl}V:r^iy^ ^ K(53mg, 0.26mmol)*5«fctJf 1-t I'U^iy^yy h 
VT'J—)l~7Km<^(60 mg, 0.51 mmol)5?P^)> fb-^^ 73(18 mg, iR^ 25 %) 

»H NMR(CDCl3, 300MHz) 6 ppm: 7.96(d, J=7.5 Hz, IH), 7.37-7.56(m, 4H), 
7.36(m, IH), 7.29(m, IH), 6.72-6.80(m, 2H), 6.63(br s, IH). 5.00(br d, J=6.6 
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Hz, IH), 4.28-4.40(m, 3H), 4.38(m, IH), 4.06(dq, J=6.6, 6.6 Hz, IH), 3.81(dd, 
J=7.0, 16.9 Hz, IH), 3.52(dd, J=4.6, 16.9 Hz, IH), 3.33(m, IH), 3.19(m, IH), 
L74-1.99(m, 2H), 1.47-1.76(m, 4H), 1.35(s, 9H), 1.23(d, J=7.1 Hz, 3H) 
FABMS m/z: 555(M+H)+ calculated for C29H38N407=554 

mmm 74 it^m 74 j;mb^t; 75 co-^m 

##«?y 3 X'^^tl^^t-^m C(0.20 g, 0.78minol)<£ai^ y — ;i/(13 mL)lZ'^^ 
10% >'-^^i^'i7A-J^||(0.020g)§Jn^x 7j<m#HmT25°CT' 1.5B#P^«# 
Ufco ^S^^m^-t^^ h R545 ^^;^^Mi±TgSLfco B^^Si^ 

^J-^^JVti^' A^n-^ h 7 ^ — p n^;i/A/ji^ y — ;i/=2/'i -^Jgai) 
T-MiliL. :t/;b4^">^(0.14 g)Jfef#feo :*?;i/^C>^CD—gP(10mg, 0.060 mmol) 
^i^^ p Dp< ^ Xl.O niL)tC?gg?Us N-a-[N-(tert-r^;i/;^:3pi^:jb;b4t:n;v). 
L-T^^;l/]-L-U^^>(l-:^:7^l/>p<5^;^)T^ K(28 mg, 0.060 mmol). 1.3- 
iyi^^ti^^i^)\/tl)V^.Z;^ ^ K(13 mg, 0.060 niinol):i> J;t>' 1-fc h'P^^ri^'^ 
h •JTV-;i/-7jc^tJ(14mg, 0.12inmol)$i[]X.. CCT 30 ^P^^|$ U;/^:. 

/2X'mmx'mm.L. mmm<^^mtco cin^^^c^mfflHPLccoDs 

A, T'-t h U ;i//7K=55/45 T-^m)T')liM L^ ^b-^t) 74(6.3 mg, IR^ 
17%)4b*cfcmb^tl 75(13 mg, IR^ 36%)^mtzo 
-fb-^tl 74 

iH NMR(CDCl3, 300MHz) 6 ppm: 7.97(m, IH), 7.87(m, IH), 7.79(dd, J=3.5, 
5.9 Hz, IH), 7.38-7.57(m, 4H), 6.68-6.77(m, 2H), 6.53(m, IH), 5.32(m, IH), 
4.98(d, J=6.8 Hz, IH), 4.85-4.9 l(m, 2H), 4.6 l(d, J=4.4 Hz, IH), 4.48(dd, 
J=4.6, 8.8 Hz, IH), 4.38(dt, J=5.1, 8.4 Hz, IH), 4.06(dq, J=6.8, 6.8 Hz, IH), 
3.37(m, IH), 3.20(m, IH). 1.85-2.08(m, 2H), 1.79(s. 3H), 1.48-1.75(m, 4H), 
1.72(s, 3H), 1.35(s, 9H), 1.23(d, J=7.0 Hz, 3H) 
FABMS m/z: 609(M-»-H)+ calculated for C33H44N4O7=608 
75 
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iHNMR(CDCl3, 300MHz) 6 ppm: 7.96(m, IH). 7.85(m, IH), 7.78(dd, J=3.8, 
5.7 Hz, IH), 7.37-7.55(m, 4H), 6.73-6.83(m, 2H), 6.58(m, IH), 5.0 l(d, J=7.0 
Hz, IH), 4.79-4.94(m, 2H), 4.58(d, J=4.1 Hz, IH), 4.37(dt, J=5.0, 8.3 Hz, IH), 
4.08(dq, J=7.0. 7.0 Hz, IH), 3.68(ddd, J=4.2, 7.0, 8.6 Hz, IH), 3.37(in, IH), 
3.17(m, IH), 1.62-1.98(m, 6H), 1.46-1.60(m, 3H), 1.35(s, 9H), 1.2 l(d, J=7.2 
Hz, 3H), 0.97(d, J=6.2 Hz, 3H), 0.94(d, J=6.1 Hz, 3H) 
FABMS m/z: 611(M+H)* calculated for C33H46N4O7=610 

##^J 10 T'f#e>nS'fb^'^ J(ll mg, 0.041 inmoDS l,4-i^^=^if >(0.55 
mL)ija:t>'7X(0.55 mDlzmmL. 12N ig'fb7j<^7j<(0.0069 mL, 0.081 mmol) 

(0.96 mL){3^Mb^ '^•a-[N-iteTt-y^J]y:t^i^io )V^^~)V)-L-T^ =-)ly]-l.- 
^) ^ U>^^A)T ^ K (18 mg, 0.040 mmoDs 1,3-1/ ^> ^ U ^^i/ 

)l^tl)l7fsiP^ 5 1^.(16 mg, 0.079 mmol)*5J;t>' 1-b \f^^i^^>^J h VT^J— 
;i/-7k^i^(19 mg. 0.16 mmol)Sinx.> 25°C-r- 1 BtP^tir^ bfco iimof^M 

T-i^Mbs -fb-^tl 76(23 mg, M 87%)<£ff feo 

iH NMR(CDCl3, 300MHz) 6 ppm: 7.97(m, IH), 7.85(m, IH), 7.38(dd, J=2.9, 
6.5 Hz, IH), 7.37-7.56(m, 4H), 6.95(m, IH), 6.79-7.00(m, 3H), 5.19(br d, 
J=6.6Hz, IH), 4.78-4.95(m, 2H), 4.37(m, IH), 4.02-4. 16(m, 2H), 3.32(m, IH), 
3.1 Km, IH), 2.83(dd, J=7.6, 15.1 Hz, IH), 2.82(dd, J=7.5, 14.9 Hz, IH), 
1.59-1.98(m, 3H), 1.42-1. 57(m, 2H), 1.14-1.40(m, 4H), 1.34(s, 9H), 1.17- 
1.34(m, 6H), 0.94(d, J=6.3 Hz, 3H), 0.9 l(d, J=6.2 Hz, 3H) 
FABMS: m/z 673(M+H)* calculated for C35H52N407S=672 

mmm 76 it^m m^^m 78 co^^ 

#%^J 12 T'f#^n-5'fb^t)L(57mg,0.17mmol)>&:i:^$' y — ;K2.8mL)lC^ 
l?b> 10% M^i;'i7A-J^S(5.7mg)^»DX.. 7K*#HmT 25'CT- 2 B^P^^fj^ 
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gP(18 mg, 0.071 mmol)^ ^ o O ^ ^ >(1.8 mL)iZi^M U^ N-a-[N-(tert-y 

mg, 0.071 mmolK l,3-i^ ^ U^^i^ Jli] JV7r^iy ^ ^ h*(15 mg, 0.071 mmol) 
i5ctt>*l-t: Vu^i/^>'J h U TV— 7Kffii^(17 mg, 0.14mmol)^j!}ax.> 

o°cT- 30 ^?smn\^tco mno'^mmm. nmti^^:^^^^ v^^y ^-{n- 

HPLC(ODS ;b^A, T-b hri h U;i//7R =55/45 •r-^m)T- 
'fb'&tJ 77(8.9 mg, IR^ 28%)43 J; Wb^i^ 78(12 mg, IR^ 36%)^ 

^h-^m 77 

NMR(CDCl3, 300MHz) 6 ppm: 7.98(m, IH), 7.85(m, IH), 7.78(dd, J=2.4, 
7.2 Hz, IH), 7.38-7.56(m, 4H), 6.90(br s, IH), 6.78(br d, J=6.9 Hz, IH), 
6.55(m, IH), 5.21(d. J=9.7 Hz, IH). 5.16(d, J=6.1 Hz, IH), 4.95(dd, J=5.7, 
14.5 Hz, IH), 4.82(dd, J=5.3, 15.0 Hz, IH), 4.64(dd, J=6.8, 8.2 Hz, 2H), 
4.36(dt, J=5.2, 8.1 Hz, IH), 4.28(d, J=6.3 Hz, IH), 4.08(dq, J=7.0, 7.0 Hz, 
IH), 3.78(dd, J=6.2, 9.9 Hz, IH), 3.65(s, 3H), 3.36(s, 3H), 3.10-3.32(m, 2H), 
1.95(m, IH), 1.73(s, 3H), 1.63-1. 72(m, 3H), 1.65(s, 3H), 1.40-1. 55(m, 2H), 
1.32(s, 9H), 1.27(d, J=6.8 Hz, 3H) 

FABMS m/z: 685(M+H)* calculated for C36H52N409=684 

it-^m 78 

»H NMR(CDCl3, 300MHz) 6 ppm: 7.98(m, IH), 7.85(m, IH), 7.78(dd, J=2.6, 
6.8 Hz, IH), 7.38-7.56(m, 4H), 6.89(br s, IH), 6.81(br d, J=7.4 Hz, IH), 
6.62(m, IH), 5.11(d. J=6.4 Hz, IH), 4.94(dd, J=5.5, 14.1 Hz, IH), 4.82(dd, 
J=5.0, 14.7 Hz, IH), 4.63(s, 2H), 4.37(dt, J=4.8, 4.8 Hz, IH), 4.20(d, J=5.9 Hz, 
IH), 4.08(dq, J=6.7, 6.7 Hz, IH), 3.66(s. 3H), 3.36(s, 3H), 3.11-3.34(m, 2H), 
2.96(dt, J=4.9, 9.7 Hz, IH), 1.94(m, IH), 1.66-1.77(m, 4H), 1.45- 1.6 l(m, 2H), 
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1.21-1.39(m, 5H), 1.34(s, 9H), 0.89(d, J=6.6 Hz, 3H), 0.87(d. J=6.4 Hz, 3H) 
FABMS m/z: 687(M+H)* calculated for C3gH54N409=686 

"MMM 76Ttf e)tl/5'fb'&i^ 78(13 mg, 0.019 mmol)^ l,4->':t=^P-9- >(0.65 
niL):fccfcr>'7jc(0.65 mL){Z?g^Ux 4N jkmti:] "J '^7 A7K^?^(0.014 mL, 0.056 
mmol)^m^s 25-CT* 13 ^P^M^^l^ b^co Ri^irttC DOWEX SOW >£;!JP^ tt^ffi U 
fe^. ?^^|^^mi£TgSbfco ^S^^M^^^A^^DV h^-77^-(^7DP:^ 

jiA/^^ y-)]y=5/i'^mm)x^mwk\^. ^b^;^ 79(13 mg, w ioo%)sff 

«H NMR(CDCl3, 300MHz) 6 ppm: 7.95(d, J=7.8 Hz, IH), 7.85(m, IH), 
7.78(dd. J=3.5, 5.9 Hz, IH), 7.37-7.56(m, 4H), 7.05(br s, IH), 6.64(m, 2H), 
5.30(s, 2H), 4.85(m, IH), 4.73(d, J=6.9 Hz, IH), 4.66(d, J=7.0 Hz, IH), 
4.36(m, IH), 4.24(ni, IH), 4.14(dq, J=8.3, 8.3 Hz, IH), 3.39(s, 3H), 2.85- 
3.03(m, 2H), 1.58-1.84(m, 4H), 1.41.1.53(m, 3H), 1.29-1.39(m, 2H), 1.38(s. 
9H), 1.27(m. 3H), 0.94(d, J=5.7 Hz, 3H), 0.92(d, J=6.1 Hz, 3H) 
FABMS m/z: 673(M+H)* calculated for C35H52N409=672 

mmm 47 tmmi:^. mmm 71 -x^n^mit^^ 71(11 mg, 0.063 mmoi). 

V^UU^^ Xl.lmL). 4-T^ y-N-(tert-:r^;i/:;r^S/:tf;i/4^— ;i/)-L-7 x:^ 
— >'^>S^;i/Ji:^7^;i/(23mg. 0.063 mmol)> 1/ ^ X^^^i^ )\/tt )V 

^i^-r ^ K(26 mg, 0.13 mmol)*5j;t>' 1-t Yu^i/^yv V 'J T^— ;i/-7Kln 
i^(15mg, 0.13mmol)3?P^. -fb-^J^ 80(20 mg, IR¥ 61%)<fe^tfco 
»H NMR(CDCl3, 300MHz) 6 ppm: 7.95(br s, IH), 7.42(d, J=8.5 Hz, 2H), 
7.28-7.49(m, 5H), 7.0 l(d, J=8.3 Hz, 2H), 5.19(d, J=12.5 Hz, IH), 5.08(d, 
J=12.3 Hz, IH), 4.97(br d, J=8.1 Hz, IH), 4.67(d, J=4.4 Hz, IH), 4.60(m, IH), 
3.83(ddd, J=4.4, 7.1, 8.7 Hz, IH), 3.43(m, IH), 2.98-3. 14(m, 2H), 1.80-1.98(m, 
2H), 1.41(s, 9H), 1.27(m, IH). 1.02(d, J=6.0 Hz, 3H), 0.99(d, J=6.1 Hz, 3H) 
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FABMS m/z: 525(M+H)* calculated for C29H36N207=524 

nmm 47 tmm^s nMm 71 -^n^^n^it^^ 710.1 mg, 0.053 mmoi). 

s; ^ n P p< ^ XO.9 mL). 14 T-tf e> tl^i^d^^ N(21 mg, 0.053 minol)^ 

'^7 a ^^i^ Jl^.i^ ^ K K(ll mg, 0.053 mmol)i5j;t>* 1-t KP=^ 
iy^y'J h UrV— ^l'— 7klni^(12mg, O.llmmol)^?). -fb-^tJ 81(13 mg, IR 

iHNMR(CDCl3, 300MHz) 6 ppm: 8.59(br s, IH), 8.19(s, IH), 7.30-7.37(m, 
5H), 6.82(dd, J=2.0, 8.5 Hz, IH). 6.76(d, J=8.3 Hz, IH), 5.21(d, J=12.5 Hz, 
IH), 5.15(d, J=12.1 Hz, IH), 5.01(br d, J=7.5 Hz, IH), 4.65(d, J=4.4 Hz, IH), 
4.59(m, IH), 3.87(s, 3H), 3.71(m, IH), 2.92-3.13(m, 2H), 1.79-1.96(m, 2H), 
1.40(s, 9H), 1.28(m, IH), 1.02(d, J=6.1 Hz, 3H), 0.99(d, J=6.1 Hz, 3H) 
FABMS m/z: 555(M+H)+ calculated for C3oH38N208=554 

mmm so 82 ©-^^g 

^M^J 71 -et#?>n?>'fb-&t3 71(llmg, 0.064 mmol)^ ^ P D ^ ^ >(1.1 
mL)lzmmL. ^^miGX'm^tl^^t^m'P (30mg,0.064mmol). 1,3- i^i^ 
^ P^:^rS>;i/:^7;i/^i^-r ^ K(13 mg, 0.064 mmol)*jcttJf 1-h h'P^^Piy^^V* 
h T'V— ;U-zKla^il(15 mg, 0.13 mmol)^Sax.. 25°CT- 0.5 ^F^M#Ufeo 

/ix'mm)x-mm\^. -rt-^t; 82(i6 mg, 4o%)^mrco 

iH NMR(CDCl3, 300MHz) 6 ppm: 8.73(br s, IH), 8.18(s, IH), 7.30-7.46(m, 
lOH), 6.84(d, J=8.4 Hz, IH), 6.79(dd, J=1.8, 8.3 Hz, IH), 5.21(d, J=12.2 Hz, 
IH), 5.15(d, J=12.2 Hz, IH), 5.12(s, 2H), 5.01(br d, J=8.5 Hz, IH), 4.62(d, 
J=4.4 Hz, IH), 4.59(m, IH), 3.79(ddd, J=4.3, 6.5, 9.1 Hz, IH), 2.98-3. 12(m, 
2H), 1.78-1.94(m, 2H), 1.41(s, 9H), 1.27(m, IH), 1.01(d, J=6.0 Hz, 3H), 
0.99(d, J=6.1 Hz, 3H) 

FABMS m/z: 631(M+H)+ calculated for C36H42N2O8=630 
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mMm 81 ih^^ 83 (D-^m. 

UCK14A2(0.10 g, 0.22 mmol){3 12N j^'fb7K^7j<:(5.2 mL)^inx.^ 120°CT' 

-i h TM iRA-400 ^SD;l4'Wbfc^> T>^^'-^-f h ™ irc-50 ^ffl ^ 
A^PVh^^y^ -(7jcXlN^'fb7R^7R=100/0~0/l00-?!^m)T-)ltMb> 
-fb^tJ 83(0.030 g, W 14%)^ntio 

>H NME(D20, 300MHz) 6 ppm: 4.05(br s, IH), 2.54(br s, IH), 2.12(br s, 
IH), 1.72(br s, IH), 1.32(br s, IH), 1.05(br s, IH), 0.83(br s, IH) 
FABMS m/z: 145(M+H)+ calculated for C6Hi2N202=144 
|IJI6^J82 'fb'&i^ 84 (D-^J5)o 

Hffi^J 81 -^mhtltzit^^ 83(30 mg, 0.16 minol)<fe7j<(3.0 mL){Cvg|f b> 

IN Tk^^b* U 'i7A7km-S<£ia^ pHio iibfe^s h U 7;i/:tD@^^x5^;i/ 

(1.2 mL, 10 mmol)<£Jn^. 25'CT' 2 BtP^}ft# bfco M^CD^mS^s 'J ^ 

^)Vf3^ A^u-^ Y^'yy ^ — (^nD7}^;i/A/^^y-;i//@^^=20/io/i 

7K(1.9 mL){C^jPbx J^^tK*:^ h U A(110 mg, 1.3 mmoDiJctt/llJ^^t^ 
-tert-7'^;K0.30mL, 1. 3 minol)SJnx.. 25''CT- 11 I^F^lt# bfco MS® 

/l-e^m)T'MMbs 'fb^i^ 84(22 mg. IR¥ 40%)^t#fco 
iH NMR(CDCl3, 300MHz) d ppm: 6.48-6.98(m, 2H), 6.0 l(d, J=8.1 Hz, IH), 
4.51(m, IH), 2.50(m, 2H), 2.08(m, IH), 1.46(s, 9H), 0.98(m, IH), 0.89(m, IH), 
0.83(m, IH) 

FABMS m/z: 341(M+H)+ calculated for Ci3Hi9N2O5F3=340 

%mm^^ 'fb-^j^ 85 (D-^fig 
nwj 19 }Lnm-^. mMm 82 x^m^n^it-^^ 84(22 mg, o.oes mmoi)s 

i;^DD^^>(l.lmL). l-i-y^l/y^^JlTXy (0.019 mL, 0.13 mmol)^ 
l,3-i/i/^U^^iy)]/i]J\^yf-i^^ ^ h-(27 mg, 0.13 mmol)*5J;D^ 1-b h'D^i/ 
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h V T^J—}V—7k^M31 mg, 0.26 mmol)ti* it^^^ 85(24 mg, IR^ 

»HNMR(CDCl3, 300MHz) <5 ppm: 7.98(m, IH), 7.86(m, IH), 7.79(dd, J=2.9, 
6.4 Hz, IH), 7.38-7.55(m, 4H), 6.88(ni, 2H), 6.43(d, J=8.8 Hz, IH), 4.93(dd, 
J=5.7, 14.7 Hz, IH), 4.86(dd, J=5.5, 14.9 Hz, IH), 4.39(m, IH), 2.l9-2.41(m, 
2H), 1.69(m, IH), 1.38(s, 9H), 0.96(in, IH), 0.80(m, IH), 0.63(dd, J=6.3, 13.1 
Hz, IH) 

FABMS m/z: 480(M+H)+ calculated for C24H28N304F3=479 
IIWJ84 it^mSG(D^^ 

USS^J 83 -Xtn^n^it^m 85(22 mg, 0.047 mmol)^^ ^ y — ;i/(2.2 mL) 
{w^JSLs 4N7K^'fb::^ h U -i? A 7j<?g?t (0.047 mL, 0.19 mmol)^jfjn;t. 60°CT- 

A/A-^ y'-jv=io/i'^mm)r'mmL. -fb-^ti 86(i6 mg, 4o%)^mrzo 

iHNMR(CDCl3, 300MHz) 6 ppm: 8.00(m, IH), 7.87(m, IH), 7.80(dd, J=2.1, 
7.4 Hz, IH), 7.38-7.58(m, 4H), 7.5 l(m, IH), 5.13(m, IH), 4.91(d, J=5.5 Hz, 
2H), 4.15(m, IH), 2.05(m, IH), 1.62(dd, J=7.2, 7.2 Hz, 2H), 1.37(s, 9H), 
0.68(m, IH), 0.49(m, IH), 0.32(m, IH) 
FABMS m/z: 384(M+H)+ calculated for C22H29N303=383 

mmm ss fb-^ti 87 <d^^ 

83 -cn^fl^it^^ 35(75 mg, O.I6 mmol)^i^^DD^^>(7.5 
mL){C^|?U h U 7;i/;rDg^^(0.75mL)^^JPx.s 25°CT- 1 B#F^mJ^ S 
f^^m^mmx^. -fb^tJ 87(62 mg, 100%)^f#fco 

m NMR(CDCl3, 300MHz) 6 ppm: 8.00(d, J=8.6 Hz, IH), 7.86(m, IH), 
7.79(dd, J=3.0, 6.6 Hz, IH), 7.38-7.56(m, 4H), 7.00(br s, IH), 6.97(br s, IH), 
4.88(d, J=5.3 Hz, 2H), 3.60(m, IH), 2.37(m, IH), 1.85-2. 12(m, 2H), 0.89(m, 
IH), 0.8 Km, IH), 0.70(m, IH) 

FABMS m/z: 380(M+H)+ calculated for Ci9H2oN302F3=379 
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mMmSbTm^n^it^'^ 87(59 mg, 0.16 mmol)=S: N,N-i^^ A 
T ^ K (5 .9 mL) mm L x N-(tert. ^ ^ ;i/ :t^i^i:J Jl^^-JVyh-T^ ->(59 mg, 
0.31 mmolX l-xf-;u-3-(3-S^p< ^ y If ^ K(60 

mg, 0.31 mmol)j3J:l>' 1-t K P^S/'^V V* h U TV —Jl—7K^<^(73 mg, 0.62 
mmol)<&^PX.. 25-CT-0.5BtP^«#bfco ii^^MS^x U :^ ^ A 

tl 88(81 mg, IR^ 94%)^f#feo 

iH NMRCCDCla, 300MHz) 6 ppm: 8.38(br d, J=8.6 Hz, IH), 7.94(dd, J=2.4, 
5.5 Hz, IH), 7.82(m, IH), 7.75(m, IH), 7.52(br s, IH), 7.43-7.5 l(m, 2H), 
7.34-7.39(m, 2H), 7.18(m, IH), 5.17(m, IH), 4.84(d, J=5.6 Hz, 2H), 4.80(m, 
IH), 4.1 Km, IH), 2.26-2.52(m, 2H), 1.36(s, 9H), 1.23(d, J=7.2 Hz, 3H), 
0.93- 1.1 Km, 2H), 0.79(m, IH), 0.55(dd, J=6.2, 13.0 Hz, IH) 
FABMS m/z: 551(M+H)* calculated for C27H33N4O5F3=550 
^5te^J87 i\:^<^ 89 (D-^^ 

MMm 84 hlolMtCs MMm 86 -Cm^tl^it^!^ 88(26 mg, 0.047 mmol). 
p< ^ y — ;i/(2.6 mD^^Xf 4N 7K^^b:^ h U "i? A7K^?S(0.047 mL, 0.19 mmol) 
5!pe>'fb^tl 89(26 mg, lR¥ 100%)^f#;feo 

iH NMR(CDCl3, 300MHz) 6 ppm: 8.00(m, IH), 7.85(m, IH), 7.78(m, IH), 
7.37-7.56(m, 4H), 6.88(br d, J=8.2 Hz, IH), 6.86(br s, IH), 5.09(d, J=6.6 Hz, 
IH), 4.89(d, J=5.3 Hz, 2H), 4.50(dd, J=6.8, 14.7 Hz, IH), 4.09(m, IH), 2.0 l(m, 
IH), 1.53-1.66(m, 2H), 1.34(s, 9H), 1.26(d, J=7.3 Hz, 3H), 0.6 l(m, IH), 
0.44(m, IH), 0.30(m, IH) 

FABMS m/z: 455(M+H)* calculated for C25H34N404=454 
^»J88 {b-^tl 90 ©^fiSc 

71 T-ff ^ flhit-^^ 71(4.6 mg, 0.027 mmol)>£: ^ D D p« ^ >(0.92 
rQl.)\.zmm bx -mMm 84 -^n(:>n^it^^ 86(10 mg. 0.027 mmol). 1,3- V ^/ 
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^U^^i/Jl:ti)Vyr^i^-( I Kdlmg, 0.054 mmol)43 J;t;f 1-t \^a^iy^>'J 
h ';TV-;i/-7KIOi^(13 mg, 0.11 mmoD^Jlia^. 25VX' SO^mm^Ltco 
M'^CD'ikmm'^. nrntt"^ V^'yy ^-{V)\y:x.y/m^3:.^)V=\/\ 

Tjg§l)T'lil^b.*imMi^(llmg)^f#fco ^Lfl^-^ io^^^m HPLC(ODS tl 
^A, T-tY-V ;i//7k=60/40 T-^m)TllML> fb-^tl 90(4.2 mg, W 
29%)%f#;feo 

iHNMR(CDCl3, 300MHz) 6 ppm: 8.01(m, IH), 7.87(m, IH). 7.80(dd, J=2.8, 
7.0 Hz, IH), 7.47-7.53(in, 2H), 7.37-7.44(m, 2H), 6.82(m, IH), 6.37(m, 2H), 
4.96(dd, J=5.7, 14.5 Hz, IH), 4.42(in, IH), 4.38(dd, J=5.3. 14.5 Hz, IH), 
4.21(m, IH), 3.18(m, IH), 2.43(d, J=I3.3 Hz, IH), 2.11(m, IH), 1.52-1.72(m, 
3H), 1.40(s, 9H), 1.1 Km, IH), 0.90(d, J=5.8 Hz, 3H), 0.87(m, IH), 0.82(d, 
J=6.0 Hz, 3H), 0.66(m, IH), 0.52(dd, J=6.4, 13.2 Hz, IH) 
FABMS m/z: 538(M+H)+ calculated for C3oH39N306=537 
HRFABMS calculated for C3oH4oN306(M+H)+ 538.2930 found 538.2903 
^m^J89 {l:^tl91®^^ 

nmmss tnmz.^ mm.m 7i-ef#^ns'fi:-&^7i(8.2mg, o.o47mmoi). 

i^^UU^^ X1.6 mL). 87 ^ n-Sib^^J 89(22 mg, 0.047 mmol)> 

l,3-i^i^^n^^^^;i/*;i/7}^y-r ^ H(29 mg, 0.14 mmol)*5ctt>* 1-t KP^i/ 
^>V h UTV— 7jc$0t>(33 mg, 0.28 mmol)*^ 6 'fb'^*^ 91(5.9 mg, 

m NMR(CDCl3, 300MHz) <5 ppm: 8.98(m. IH), 7.98(dd, J=3.5, 6.2 Hz, IH), 
7.87(dd, J=3.3, 6.1 Hz, IH), 7.80(dd, J=4.6, 4.6 Hz, IH), 7.49(dd, J=3.3, 6.4 
Hz, 2H), 7.39(d, J=5.5 Hz, 2H), 6.85(br s, IH), 6.51(br s, IH), 5.22(m, IH), 
5.00(dd, J=6.0, 14.5 Hz, IH), 4.74-4.86(m, 2H), 4.35(d, J=4.2 Hz, IH), 
4.25(m, IH), 3.08(m, IH), 2.62(m, IH), 2.28(br s, IH), 1.63(m, 3H), 1.40(s, 
9H), 1.2 l(d, J=7.0 Hz, 3H), 1.00(m, IH), 0.89(d, J=6.3Hz, 3H), 0.87(m, IH), 
0.77(d, J=6.5 Hz, 3H), 0.72(m, IH), 0.56(m, IH) 
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FABMS m/z: 609(M+H)* calculated for C33H44N4O7=608 

HRFABMS calculated for C33H45N407(M+H)+ 609.3280 found 609.3295 

mmm9o mm 

it^^ 4 10 mg 

aitfflTK mm 

±& 1.0 ml 

-fb^tl 3 100 mg 

%\M 60 mg 

50 mg 

U ;i/ 2 mg 

7.'TT^)lyWL'^ ^^^y^ Img 
^— Mm 

92 WM\ 

fife ^ l^fefe D 

ih^^21 100 mg 

?L«I 240 mg 

93 ^^J 
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file ^ l^^Jfefe D 

fb-^tJ 50 10 mg 

i:3ti:tm mm) 

±S. 2.0 g 



100 mg 
540 mg 
1 mg 



95 ;^#^J 

WX^tiit^^ 24 $Anx.So pH 5.5~6.5 tZH^^b, )ltM7jcT-#f? LTgHI^ 
S^lOOmlhLs ^mm^m^o 



^ 100 ml$>fc *) 
-fb-^^ 24 

mum 

^^mhnmui5^-^mmi\.s ^m-^nho 

fife ^ 100 ml fefeP^ 

100 mg 
800 mg 



1000 mg 
800 mg 
500 mg 

100 ml 



Yb-^i^ 24 
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500 mg 

±M 100 ml 

97 mpfrm^v—A 
•J >&in;i 7o~8o°CT-<i; <?g'^-rso ^h-^^Bo^^mr^Ti^mm^m^s m 

fife ^ lOOgfefe 

\h^^ 50 1000 mg 

Wait "1 V^Ts 15 g 

5& 



efe'7-bU> 5g 
ESi^^J 200 mg 

100 g 
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mim 0^m^<Dit^!m (i) 



OH O 
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M 



N 



O 



P 




>::i^S^^^>'l/3^;^7^;i/(5.0 g, 0.026 mol)^7^ h^t KD7^> 
(150mL){3?§Mb^ IN 'J5^e7At:x(h U ^ U ^ K/t^ h^b Kd 

:7 ^>J^^g (53 mL, 0.053 mmol)^ia;t. -78°CT- 15 ^^M^^ L jfe^s ^^tC 
3-:rn^-2-p<^;i/rn^>(27inL, 0.26 mo\)^mx. mP^/^pttr 0"C^T-# 

^;i/=2/l T''^m)T-m^b> -fb^i^ A(5.2 g. IK^ 81%)>&t#fco 
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iH NMR(CDCl3, 300MHz)(5 ppm: 4.84(d, J=11.7 Hz, 2H), 4.21-4.33(m, 3H), 
4.14(q, J=7.1 Hz, 2H), 3.18(d, J=7.2 Hz, IH), 3.11(ddd, J=3.0, 6.6, 9.2 Hz, 
IH), 2.58(dd, J=6.6, 14.5 Hz, IH), 2.44(dd, J=9.0. 14.3 Hz, IH). 1.78(s, 3H), 
1.32(t, J=7.1 Hz, 3H), 1.24(t, J=7.1 Hz, 3H) 
FABMS m/z: 245(M+H)* calculated for Ci2H2o05=244 

0%m 2 fb^ti B (D-^m 

1 Tff ^nS'fb'&i^ A(0.50 g, 0.0020 mol)^ l,4-i^:t^-y- >(2.5 mL) 
*5 J:t>*7K(2.5 mL)CC^^ U>4.5N T^mittl U ^ A7j<^M(1.4 mL, 0.0061 mmol) 

^m^. ioo°CT" 6B#p^lt#bfeo >sj^;?S{::dowex50W ^ip^4'^^bfe^^ 

?§^^£<&MJET@*L}to aStC^TK h U 7;i/3hDg^^(1.9mL)^>!jnx.s 25"CT- 
0.5 B#P^M#bfeo JM>feMi±TS*bfe^s a^^-^>^:^;i/T;i'3-;i/(5.4 

niL){C?§^U. h ^ >(1.4mL, 0.010 mol)*J J:t>' 4-S^^ ^ ^ 

U X0.25 g, 0.0020 mol)^ijnx.> 60°CT- 0.5 B#P^Ji# L:t:o M^^MMS 
^)-^YJl^U-T (^DD:^;i/A/'p<^y— ;i/=20/iT-^m) 

T'MML. -fb^tl B(0.56 g, iR^ 100%)^t#feo 

iH NMR(CDCl3, 300MHz) 6 ppm: 7.27-7.39(m, 5H), 5. 18(br s, 2H), 4.82(br d, 
J=6.5 Hz, 2H), 4.32(br s, IH), 3.09(m, IH), 2.43-2.62(m, 2H), 1.72(br s, 3H) 
FABMS m/z: 277(M-H)- calculated for Ci5Hi805=278 

3 it^mco:>^m 

##0«J 2 T'?#e)nSfl:-&#jB(0.53 g, 2.0 mmol)<£i^^^DD^^57>(110 mL) 
iz^^mi^. \f^(2-^^v-3-7ir^-^v'Vi^-)V)n-s:^y^=.^y^^t2^) h*(i.o g, 

4.0 mmol)i5<tr>*N,N->'-l' V^D t:;i/ai5^;i/7^ ^ >(1.2 mL, 6.0 mmol) $]!]DX.s 

25°CT- 2 B#P^m# bfco ffim^^MSm. i> 'J D V h :7 ^ -( h;i/ 

x>/@^^x5";i/=20/l T'^m)T'*liiLs <b^!^C(0.22 g. IR^ 44%)^m 

•H NMR(CDCl3. 300MHz)(5 ppm: 7.30-7.40(m, 5H), 5.18-5.32(m, 2H), 
4.85(br s, IH). 4.76(br s, IH), 4.62(d, J=4.2 Hz, IH), 3.92(ddd, J=4.2, 5.9, 9.9 
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Hz, IH), 2.62(dd, J=5.9, 15.3 Hz, IH), 2.52(dd, J=9.7, 14.8 Hz, IH), 1.71(s, 
3H) 

(S)-(-)-'J >=f^i^:n5^;i/ai;^7^;K10 g. 0.053 mol)^3^ h^hh*D7^> 
(30 mDizmm Us IN U 5=- ^7 A tf;^ h U ^ 'J ^ Y/^ h v b K P 7 

^ >^^?«(110mL, 0.11mol)>fej!jpx.s -78'C-e 2.5 I^P^}t# b fc^^ 1-3— K-2- 

^ ;i/ rn/^^ (9.2 mL. 0.080 inol)^ljax.s 25°CT- 1 B$P^«# bfeo M^®^ 
^S^>^> ';:t?>:7';i'^DV h ^^"7^— (n-^dp-9->/@^^a:^;i/=2/'lT-^m) 
TMMLs -fb-^tl D(2.7 g, IR^ 21%)<£f#fc<, 

>H NMR(CDCl3, 300MHz)(5 ppm: 4.31-4.12(m, 3H), 4.13(q, J=7.1 Hz, IH), 
3.19(br d, J=7.5 Hz, IH), 2.93(ddd, J=3.5, 7.6, 7.6 Hz, IH), 1.59-1.82(m, 2H), 
1.52(dd, J=7.0, 13.4 Hz, IH), 1.31(t, J=7.1 Hz, 3H), 1.25(t, J=6.9 Hz, 3H), 
0.95(d, J=6.7 Hz, 3H), 0.94(d, J=6.5 Hz, 3H) 
FABMS m/z: 247(M+H)+ calculated for Ci2H2205=246 
##0^'J5 <b^t)EC9^^ 

##««J 2 hnmz^ 4 •ef#^tlS<b-^t>D(2.7 g, 0.011 mol). 1,4- 

:t^-^>(UO mL). 7X(130 mL). 4.5N7K^Yb* U 't' A7k^M(7.3 mL, 0.033 
mol)^ i^Tk h U y )\y:tnmmi62mL), ^ > i^;i/T;i/=7 — ;i/(88 mL)s h Ua^^ 
X1.4 mL, 0.010 mol):fectt>" 4-S^^ ^ y t: 'J i?>(1.3 g, 0.011 

mol)*^e)'fb^i^E(1.2 g, IR* 73%)^f#fco 

»H NMR(DMSO-de, 300MHz)(5 ppm: 7.31-7.40(m, 5H). 5.16(d, J =12.2 Hz, 
IH), 5.11(d, J=12.3 Hz, IH), 4.13(d, J=7.3 Hz, IH), 2.67(m, IH), 1.40-1.52(m, 
2H), 1.03(dd, J=4.6, 9.2 Hz, IH), 0.80(d, J=6.4 Hz, 3H), 0.79(d, J=6.4 Hz, 
3H) 

FABMS m/z: 281(M+H)+ calculated for Ci5H2o05=280 

^mms tmm^. ##«?>J5Tt#?>n5'fb'^i^E(llmg,0.039mmol). ^ 
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D D ^ ^ X0.19 mL). tr;^(2-;r=^ V-3-:t^1f >; i^=^)l)^^X y ^ -'y^^u 
U K(12 mg, 0.047 mmol)4D«tt>' h 'J :r.^)VT ^ >(0.016 mL, 0.12 mmol)^?) 
{b^t)F(4.3&, IR^ 42%)^tffco 

iHNMR(CDCl3, 300MHz)(5 ppm: 7.34-7.40(m, 5H). 5.30(d, J=12.2 Hz, IH), 
5.24(d, J=12.1 Hz, IH), 4.6 l(d, J=4.2 Hz, IH), 3.77(ddd, J=4.2, 6.3, 10.3 Hz, 
IH), 1.68-1.86(m, 3H), 0.93(d, J=6.4 Hz, 3H), 0.88(d, J=6.2 Hz, 3H) 

UCK14C(0.060 g, 0.17 mmol)^ 50%5" h ^ b H D :7 ^ >7k^M(1.5 mL){Z 
^jlilU. IS^J^^ztcm:^ h 'J ATK^r^^^PX. pH7.5 Ufc^. ^J^^S^-tert- 

;i' (0.040 g, 0.018 mmol)^Aa^^iaT- l^P^lt#bfeo M^O^^S^x 
i^^Jti^Ji^u-^ h^v7^ - (^nn;j^;i/A/^ — ;i//@^^=200/i/ 
0.1-200/4/0.4 T-?gi±i) TMMbx 'fb'&tl G(0.052 g, IR^ 68%)>g:fifco 
»H NMR(CDCl3, 300MHz) (5 ppm: 7.18(d, J=7.9 Hz, IH), 7.06(t, J=5.9 Hz, 
IH), 5.34(br s, IH), 4.63(d, J=4.6 Hz, IH), 4.58(m, IH), 4.23(br s, IH), 
3.62(dd, J=4.4, 7.7 Hz, IH), 3.21-3.48(in, 2H), 1.88-2.05(m, 2H), 1.54-1.82(m, 
4H), 1.43(s, 9H), 1.35(d, J=7.0 Hz, 3H), 1.29(in, IH), 1.07(d, J=6.6 Hz, 3H), 
0.93(t, J=7.6 Hz, 3H) 

FABMS m/z: 458(M+H)* calculated for C2iH35N30«=457 

##^J8 ^h-^mncD^^ 

1 T-f#^n§<b-&i^ A(0.50 g, 2.1 mmoD^&o:^ y — ;K50 mL)t,zmm 

bs ^{ba#(o.o50g)^;!jp^. ^mmmn'v 25^cx' 4mmmwLrco ^j^m^ 

-b7>r h R545{ZMbfem. V«>£Mffi"F@*U. 'fb^i^H(0.45g, IR^ 90%) 

»H NMR(CDCl3, 300MHz) 6 ppm: 4.27(q, J=7.2 Hz. IH), 4.26(q, J =7.2 Hz, 
IH), 4.14(q, J=7.1 Hz, 2H), 3.18(d, J=7.7 Hz, IH), 2.93(ddd, J=3.7, 7.0, 8.3 
Hz, IH), 1.48- 1.8 l(m, 3H), 1.31(t, J=7.1 Hz, 3H), 1.24(t, J=7.1 Hz, 3H), 
0.95(d, J=6.4 Hz, 3H), 0.93(d, J=6.5 Hz, 3H) 
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^mmSX-m^tl^it-^mmOAS g, l.Smmol)^ l,4-i^::r=^-tf>(ll mL)*5 
J;t>'7K(ll ml.)izmm[^. 4.5N jkmitti ^A7Kmma.2 mh, 5.5 mmoD^feJn 

^M,mr^^\^tzo mm(0.35 g, l.S mmol)>& ^ n D ^ ^ >(11 mL){3?g^ 
2,2-i>*^ h dri/rD/1>(0.45 mL, 3.7 mmol)^' J; t>'* > 7 T — ;^ >^ 
(0.086 g, 0.37 mmol)^j!)nx.x 40°CT- 1.5 ll#P^it# bfco M<D^mS^^ i> U 

i^b. {b^i^ 1(0.33 g. IR^ 77%)^mtco 

iH NMR(CDCl3, 300MHz) (5 ppm: 4.47(d, J=4.9 Hz, IH), 3.02(m, IH), 
1.59-1.86(m, 3H), 1.61(s, 3H), 1.55(s, 3H), 0.96(d, J=6.2 Hz, 3H), 0.95(d, 
J=6.0 Hz, 3H) 

FABMS m/z: 231(M+H)* calculated for CiiHi8O5=230 
#%^^J10 it^^J(D^^ 

##^J 9 T'^# e> tl^ih^^ 1(45 mg, 0.20 mmol)^ D D ^ ^ >(4.5 mL) 
IzmMl^s ai^>^:2^— ;i/(0.025mL,0.34mmolX ^m'l-:c^jl.3-(3-i^?^^ 
y rp t:;i/) ^ K(64mg, 0.34mmol)iJj;t>* 4-i^^5^;UT^ 

y 'j S^>(4.8 mg. 0.039 mmol)^3!Ja^^ 25°CT 1.5^P^M#bfco MS©^ 
<; :^3y;i/:t?^A^PV h^^^-r— (ii-^:3r-9->/M3i^;i/=20/ 
lT"^m)T-M^bs fb^!^ J(39 mg, W 73%)^f#fco 

iH NMR(CDCl3, 300MHz) 6 ppm: 4.45(d. J=6.2 Hz, IH), 3.l0(m, IH), 
2.83-3.01(m, 2H), 1.64-1.85(m, 3H), 1.61(s, 3H), 1.52(s, 3H), 1.26(t, J=7.3 Hz, 
3H), 0.97(d, J=6.8 Hz, 3H), 0.63(d, J=6.6 Hz, 3H) 

##^J2T-t#^tt^'fb^^B(0.13 g, 0.46 mmol):^^ ^ y -;U(6.4 mL){C^ 
bs 2M h U^^;!/^^ U;i'yTyp< ^ >/n-^^1?->?§?S(4.lmL, 4.6mmol) 
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^=7-7 -(n-^dr-9->/S^^Ji5^;i/=3/l T-^m)T';li^ U^ <b^i^ K(62 mg, 
46%)^f#;to 

»H NMR(CDCl3, 300MHz) 6 ppm: 7.33-7.39(m, 5H), 5.22(d, J=8.1 Hz, 2H). 
4.84(s, IH), 4.80(s, IH). 4.68(s. IH), 4.30(d, J=3.1 Hz, IH), 3.54(s, 3H), 
3.13(ddd, J=3.1, 6.6, 9.2 Hz, IH), 2.54(dd, J=6.8, 14.5 Hz, IH), 2.42(dd, 
J=5.5, 14.3 Hz, IH), 1.73(s, 3H) 

llT-|#^n5'fb^t)K(62mg, 0.21mmol)&7" h^h h*D7^>(3.1 
mL)lzmMiy. 7K^'^l::^ h U '>A(7.1 mg, 0.30mmol)*5cfct>'rD^^^;i/^5^ 
7^;K0.052 mL, 0.63 mmol)>fe^JPX^ O'CT 10^P^^t^f bfco iiS®^ 

^^^LS^^^ i^';:*j>^;u±f^A^D t h^-^^-f — (n-^:3e-9->/B^^3i^;i/=5/i 

T^mK-MMbx {b^i^ L(57 mg, IR^ 80%)^|§fco 

iH NMR(CDCl3, 300MHz) 6 ppm: 7.33-7.40(m, 5H), 5.20(s, 2H), 4.78(s, 
IH), 4.71(s, IH), 4.67(dd, J=7.0, 9.0 Hz, 2H), 4.30(d, J=6.6 Hz, IH), 3.60(s, 
3H), 3.32(s, 3H), 3.17(dt, J=6.5, 8.8 Hz, IH), 2.41(dd, J=8.9, 14.4 Hz, IH), 
2.13(dd, J=6.3, 14.4 Hz, IH), 1.68(s, 3H) 
FABMS m/z: 337(M+H)* calculated for Ci8H2406=336 

13 it-^m M (D^m. 

N-(tert-^^;i/:t^i^:*j;i/:^^ — ;i/)-3-n h U -L.-^ U y ^ > Jl 7. )]/ (10 
mg, 0.024 mmol)5^^ N,N-i^/ AT ^ h*(1.0 mL){C?gjiS b^ 3'><bp< 
5^;i/(0.0075 mL, 0.12 mmol)*5 J; t>*j^^:*J U -j? A(6.7 mg, 0.28 mmol)^^]n;?.> 

25°CT- 1 mmni^tzo mmt)^^^^^-^ h^^y >( -in- 

^=Sr-9->/S^^ai5=-;U=2/l T-ilil)T'mi^b. -fb-^tl M(ll mg, 100%) 

»H NMR(CDCl3, 300MHz) 6 ppm: 7.55(d, J=2.2 Hz, IH), 7.30-7.40(m, 5H), 
7.19(dd, J=2.3, 8.9 Hz, IH), 6.9 l(d, J=8.6 Hz, IH), 5.20(d, J=12.1 Hz, IH), 
5.11(d, J=11.9 Hz, IH), 5.06(br d, J=7.3 Hz, IH), 4.60(m, IH), 3.91(s, 3H), 
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3.13(dd, J=6.6. 14.1 Hz, IH), 3.01(dd, J=6.1, 14.2 Hz, IH), 1.42(s, 9H) 
FABMS m/z: 431(M+H)+ calculated for C22H26N2O7=430 
##fi?'J 14 -fb-^tJ N (O^m. 

13 ■e?#^nS'fl:-^tl LdlOmg, 0.025 mmol)>fe. 2-p< — 
;i/(1.6 mL):fc J;t>*7j<(1.6 mL){C?§Mb> ffii>*5=-^>^:^ h 'J ^/ACIS mg, 0.74 
mmoD^in^s 80'CT- 7B§P^jtr#L;t:o iim^D^^SM. MM^b^A^DTh 
^•^^-f — (^Dn:1x;i/A/^^y-;b=20/l T-JIIF?f^)-e)lii^ U> ^b-^t) N(21 
mg, IR^ 21%)^mtzc 

iR NMR(CDCl3, 400MHz) d ppm: 7.30-7.38(m. 5H), 6.62(d, J=8.1 Hz, IH), 
6.39(br d, J=8.1 Hz, IH), 6.32(br s, IH), 5.20(d, J=12.3 Hz, IH), 5.08(d. 
J=12.2 Hz, IH), 4.94(br d, J=7.5 Hz, IH), 4.55(m, IH), 3.80(s, 3H), 3.65(br s, 
2H), 2.94(m, 2H), 1.42(s, 9H) 

15 o (D-^m 

N-(tert-^^;i/:t=^ri/':t>;i/7}^ri;i/)-3-n h D-L-5^Di/>(0.21 g, 0.63 mmol) 
N,N-i>^5^;i/:^v;i/A7'^ ^•(1.0InL){C^^^U^ *fb^>i^;i/(0.34mL,2.8 
mmol)iJj:t;f;K^* U '>A(0.18g, 1.3 mmol)SJnXs 25'CT- 0.5 ^^M^^ Lfe< 
3l^®^^^QiS^^ :*7y;i/:*r V A^ D X' h ^5 7 — (n-^^-y->/'|^^:ii^ 
;^=3/lT"^/ll)T'M^b^ -fb^tl 0(0.21 g, JR^ 65%)<£:f#fco 
iH NMR(CDCl3, 300MHz) 6 ppm: 7.56(br d, J=1.7 Hz, IH), 7.27-7.46(m, 
lOH), 7.13(br d, J=7.4 Hz, IH), 6.92(d, J=8.7 Hz, IH), 5.05-5.22(m, 5H), 
4.59(m, IH), 3.11(dd, J=6.0, 13.9 Hz, IH), 2.99(dd, J=5.7, 14.0 Hz, IH), 
1.41(s, 9H) 

FABMS m/z: 507(M+H)+ calculated for C28H3oN207=506 
##^J 16 -fb-^tl P <D^^ 

14 iifBiatw. m%m is ■ef#f)n:S'fb-^tjo(o.i8 g, 0.35 mmoi). 2- 

^ h:^S/3i^y— ;i/(4.4mL). 7K(4.4mL)*J«tUfffii;^7|->^:>- h >J '>A(0.18 
g, 1.1 mmol)^^'fb-^i^P(30mg, M 18%)<&^#feo 
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»H NMR(CDCl3. 400MHz) 6 ppm: 7.28-7.48(m, lOH), 6.69(d, J=8.3 Hz, IH), 
6.37(br d, J=8.3 Hz, IH), 6.33(br s, IH), 4.91-5.25(m, 5H), 4.56(m, IH), 
3.70(br s, 2H), 2.89-2.99(m, 2H), 1.40(s, 9H) 
FABMS m/z: 476 M+ calculated for C28H32N205=476 
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^ (I) 



o 



R 



(I) 



g^^^) b<(i#gj^®1gm^^s g^* b< {i#g^cDTv;i/^;b, gm* b 



gmoT^;i/df;u^^bx R'MiTK^ii?. gJfe^b b< (±#g^®7';u:i^;i/. 

mi^=bL<it^mm(DT^)i^)v, cw2R8« (^nft. R«- *j ctr>* W2 {±^n^n 
gi^>fe b<{i#gmcD7'';-;i/^;i/:i^-;i/S;fe{±pw3Ri22 Ri^tiisi-t 

rcitmts^-oxmm'h b < {±i^gj^®T;i/JF;i/^fc{i:g^^fe b < it$m^(DT u 

-;i/^^bx W^fiBuSBWi t|5l«T-$)5) ^y^rtiR^i; RiojbJ-Mfz 



o 
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COR« c^4>, Ri3{ih kd:^S/. Ef^* b< {i^^g^®T;ni:3f-i/. 

sfe{iam^b<tt0^gmfDTu-;i/7'^ys^-r:tp. ^jttiR" t R^^t^m 

^fe{±CH20R3« [^4-^ Ra- {±7J<^11^^ b < ii#gm®7';W=^r;K g 

b< {i^^gm<D7'^;i/^;i/s gm*) b< {il^fiilcDr;v*y-r;i^> g^^ 
b< (i#gJ^cDTn^;i/*fe{±SiRi63(^4^. R»6{i|0]— ^:fe{iP^coTga^ 

b < {i#a}!fec!)T;i'=JF;i/*fe{±gi^^ b < (i#gj^oD-5"j -;v^^-r)^^-r] 




i^*b<{i^^g^cDT;i/^ix>, gj^-t) b<{il^g*^®lii^^7';b=Jei/>. g 
in*) b< {i^^gJfecDT;i/'^-U>^;fe{±gm4) b< ttl^gm®TU-ix>>£^ 
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3. R" Tip'b h'n^i>^fc(±gi^.^b<(i#Ht^(^):^>'V=i^^^-e&0. p 

ffilX'^'O. R»*^*7K^Jl^^fc{±NR6RT (^^Jx R6:33J:t;f R't^^n^tlBuia 




R" (iHuHB^|5l«T'^5) T- ^ Sit 5ft ® |g H 1 ^'{ziBig® *;i';J^>^gl##:^ 

[{Bb. md^OT'^^. n^^-d^t^ IT'^D. R2*S:^;i/J}^^S^-t^ 0 s 
RsilRods-J^Jfeo-r^-^-e^Dx R5 7!?*sec--r^;i/T*$>0> tS^-Dy^t^^ ^ UZT 
Dt:u>^fe{±a:^b>©h^x R»{± NHC(=0)-C(CH3)NH2 ^ 
NHC(=0)-C(CH3)NHC(=0)0-C(CH3)3T-{i^O]sl*©$Bffl 1 ^\zmWL(Dtl )\^ 
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6. Ri3{?'NR6R7 (^it. n^^xv^Rut^n^nmmtmmx'^)^) x- 

Ri^SNRsR' (J^ffs R«:fcJ:I>*R^tt^n^nH?l2i:IBiaT'fe§) T-$>0. Xi^Jj^ 

9. m*S0T•$>!3^ n *J J:t>' p *s ITS D s Ri*SNR6R' (^tt^. R^^JJ: 

t/R'{±^n-enBuaBh|pia"e*s) x&^. R2**cori3« r»3«{±t;i/ 

7'^JV^^l:t^iyt.tzl-^T^)V^)VT ^ yXl&^) X'^^. R^t^ 
mcDy :^~\y>X;^^. y?p-o X2 7?^* NH T'fe Slf ^©^H 8 IBa® :^7;i/7}? >^ 

10. ^ (II) 




(II) 



R«ttHug3^|pIfeT-&S) T'^$ns:*3;i'5t^>^i:^ (III) 




(III) 



{^tp, ms ns p> RK RK R" io xHt^n^etimUtmrnx'^ ^) X 
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